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PREFACE. 


This  History  of  Plants,  founded  on  the  well-known  work  of 
M.  p iguier,  is  divided  into  four  parts  : — 

I.  The  Organography  and  Physiology  of  Plants,  compre- 
hending under  these  heads  the  description  of  the  different 
parts  or  organs  of  vegetables,  and  some  explanation  of  the 
various  functions  performed  by  means  of  them. 

IT.  The  principles  upon  which  the  Classification  of  Plants 
into  particular  groups  rests ; with  brief  sketches  of  the  lives 

of  the  more  eminent  Botanists  who  have  devoted  themselves 
to  its  study. 

III.  The  systematic  arrangement  of  Plants.  In  this 
section  the  Editor  has  departed  from  the  original  work, 
being  desirous  of  giving  as  complete  a view  of  the  Vegetable 
World  as  his  limited  space  would  permit.  Although  not 
following  exactly  M.  Figuier’s  plan,  the  subjects  which 
at  writer  had  selected  for  more  special  illustration  have 
adhered  to.  His  idea  was  to  make  a selection  of 
the  more  impoitant  orders,  describe  one  or  two  prominent 
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and  well-known  plants,  which  were  taken  as  types  of  the 
group,  and  give  a slighter  notice  of  the  less  prominent  species 
belonging  to  it,  with  their  properties.  This  idea  has  been 
adopted  and  considerably  enlarged  upon,  the  arrangement  of 
families  adopted  by  Dr.  Lindley  in  his  “Vegetable  Kingdom” 
being,  with  some  few  exceptions,  employed  as  the  framework 
with  which  these  descriptions  arc  interwoven. 

IV.  The  Geographical  distribution  of  Plants  on  the 
surface  of  the  globe. 

A Glossary  of  Botanical  terms  has  been  added. 

With  respect  to  the  illustrations,  it  may  be  mentioned 
that  they  arc  nearly  all  drawn  from  Nature.  Those  which 
belong  to  Cryptogams  are  borrowed  from  the  original 
memoirs  which  have  appeared  in  the  “Annales  des  Sciences 
Naturelles.”  M.  Faguet  has  in  these  designs  happily  united 
the  sentiment  of  the  artist  with  the  precision  of  the 
naturalist 
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Fig.  i.— Definite  root-stock  of  the  Iris.* 


The  Vegetable  World. 


ORGANOGRAPHY,  OR  THE  STRUCTURE  OF  PLANTS. 

Commit  a seed  to  the  earth;  plant,  for  example,  a Haricot  bean 
(Fig.  2)  at  the  depth  of  two  inches  in  moist  vegetable  soil,  and  if  the 
temperature  is  between  40°  and  ioo°  F.,  the  seed  will  not  be  slow 
to  germinate,  first  swelling,  and  then  bursting  its  outer  skin.  By  this 

* Fig,  1 is  an  example  of  Rhizome,  or  underground  stem  or  root-stock ; a,  the 
parent  root-stock,  which  has  produced  b from  a lateral  bud,  which  in  its  turn  has 
produced  c c c;  the  rootlets  d consist  of  thick  adventitious  fibres  ; e,  young  root 
fibres  from  r,  which  have  just  begun  to  sprout.  This  kind  of  rhizome  is  said  to  be 
definite,  because  the  growth  of  each  individual  branch  is  limited  ; compound, 
because  it  consists  of  separate  branches. 
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admirable  arrangement  of  which  Nature  permits  us  to  contemplate  the 
wonderful  results,  but  without  as  yet  enabling  us  to  comprehend  the 
strange  mystery,  a plant  in  miniature,  eventually  the  counterpart  of 
its  parent,  will,  after  a time,  reveal  itself  to  the  observer.  In  the 
meantime  two  parts,  very  distinct,  make  their  appearance : one, 
yellowish  in  colour,  usually  branched,  sinks  into  the  soil — this  is  the 
radicle  or  root;  the  other,  of  a pale  greenish  colour,  takes  the  opposite 
direction,  ascends  to  the  surface,  and  rises  above  the  ground — this  is 
the  stem. 

Let  us  consider  at  first,  in  a general  manner,  this  root  and  stem, 
with  their  functions.  They  are  the  essential  organs  of  vegetation,  which 


exist  in  all  plants,  or  at  least  when  we  have  excepted  certain  vege- 
tables of  an  inferior  order,  in  all  plants  provided  with  leaves  and 
flowers. 


The  design  of  the  Creator  of  the  world  seems  to  have  been  to 
embellish  arid  make  beautiful  all  which  was  to  be  exposed  to  our 
eyes,  while  that  which  was  to  be  hidden  was  left  destitute  of  grace  or 
beauty.  Leaves  suspended  from  their  branches  balance  themselves 
gracefully  with  every  movement  of  the  air ; the  steins,  branches,  and 
flowers  arc  the  ornament  of  the  landscape,  and  satisfy  the  eye  with 
their  beauty ; but  the  root  is  without  colours  or  brilliancy,  and  is 
usually  of  a dull  uniform  brown,  yet  performs  in  obscurity  functions 
as  important  as  those  of  stem,  branches,  leaves,  or  flowers.  Vet  how 
vast  the  difference  between  the  verdant  top  of  a tree,  which  rises 
graceful  and  elegant  into  mid  air — not  to  speak  of  the  flowers  it 
bears — and  the  coarse  mass  of  its  roots,  divided  into  tortuous 
branches,  without  harmony,  without  symmetry,  and  forming  a tangled, 


Fig.  2. — Haricot  bean  ( Phascolus  vulgaris). 


Fig.  3. — Haricot  bean  germinating. 


I. — The  Root. 


THE  ROOT. 
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disordered  mass  j These  organs,  so  little  favoured  in  their  appear- 
ance, have,  however,  very  important  functions  in  the  order  of  vegetable 
action. 


Fig.  4.— Young  Haricot. 


All  plants  which  germinate  with  two  seed  leaves  ox  cotyledons,  have, 
at  first,  a single  descending  root,  the  tap-root.  From  this  central  tap- 
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root,  lateral  roots  branch  out  more  or  less  regularly,  and  these  lateral 
roots  subdivide  again  and  again.  In  many  cases,  especially  at  first, 
the  lateral  roots  issue  from  the  tap-root  with  great  order  and  regu- 
larity,  as  much  as  in  the  arrangement  of  the  branches  of  a young  fir-tree ; 

in  older  plants  this  order  is  lost.  The  tap- 
root is  conspicuous  in  the  dock  (Rumex) 
and  in  seedling  fruit-trees  ; its  upper  portion 
in  many  cultivated  plants,  such  as  the  beet 
and  carrot,  expands  under  cultivation,  and 
becomes  abnormally  fleshy  (Fig.  6). 

But  all  roots  are  not  planted  in  the  soil. 
There  are  some  plants  which  develop  roots 
in  water,  as  the  Duckweed  (Letnna),  Fig.  5, 
which  never  touches  the  earth.  Others 
nourish  themselves  on  the  tissues  of  .other 
plants,  as  the  Mistletoe,  a singular  parasitic 
plant,  which  forms  tufts  or  branches  of  a 
delicate  pale  green,  attaching  itself  to  apple- 
trees,  poplars,  and  a number  of  other  trees. 
Some  roots  appear,  moreover,  to  have  no 
other  function  than  to  fix  the  plants  to  the 
soil : they  seem  to  contribute  nothing  to 
their  nourishment.  In  the  Museum  of 
Natural  History  of  Paris  there  has  been  for 
some  years  a magnificent  Peruvian  cactus, 
of  an  extraordinary  height,  which  has  been 
growing  vigorously,  throwing  out  enormous 
branches  with  great  rapidity.  Its  roots  are 
shut  up  in  a box  of  three  feet  square,  filled 
with  earth,  which  has  never  been  renewed 
and  never  watered.  It  is  therefore  evident 
that  in  this  case  the  roots  have  little  to  do 
with  the  nourishment  of  the  plant.  Other 
instances  confirm  these  inferences.  “ In  a country  where  many 
months  pass  without  a drop  of  rain  falling,”  says  Auguste  de  St.- 
Hilaire,  “ I have  seen,  during  the  dry  season,  cactuses  covered  with 
flowers,  maintaining  themselves  on  the  burning  rocks  by  the  aid  of  a 
few  weak  slender  roots,  which  sink  into  the  dried-up  humus  which  has 
found  its  way  into  the  narrow  clefts  of  the  rock.”  Nevertheless, 
most  plants  are  nourished,  to  a large  extent,  through  their  roots. 
Other  plants,  like  the  Screw-pine  (. Pandanus ),  and  the  Mangrove 
( Rhizophora ),  from  their  habit  of  emitting  roots  from  the  stem,  which 


l ig.  5. — Duckweed  (Lenina). 
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descend  until  they  reach  the  ground,  when  they  bury  themselves  in 
the  soil,  are  sometimes  said — not  very  correctly,  however — to  possess 
atrial  roots.  The  roots,  of  course,  as  long  as  they  are  aerial  in  these 
plants  are  useless. 


Fig.  6.— Tap-root  of  Tankard  Turnip. 


Fig.  7. — Fibrous  root  ot  Melon. 


. . ,^ie.  of  roots  takes  place  sometimes  by  their  elongation  and 

: thickening,  as  in  the  Carrot,  Turnip  (Fig.  6),  and  Beet;  short  and 
slender  rootlets  are  emitted  from  the  sides  of  the  tap-root.  Some- 
times the  root  is  entirely  composed  of  fibres  more  or  less  thick,  more 
1 or  ess  numerous,  and  nearly  of  the  same  size,  which  unite  at  the 
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base  of  the  stem.  This  produces  the  fibrous  root,  of  which  the 
Melon  (Fig.  7),  the  Wheat-plant,  the  Lily,  and  the  Palms  afford 
examples. 

This  difference  in  the  structure  and  constitution  01  the  root  must 
be  taken  into  consideration  under  a great  number  of  circumstances. 
The  old  Fir-tree,  firmly  anchored  in  the  ground  by,  its  deep  and 
spreading  roots,  braves  the  most  violent  storms,  and  even  on  the 
mountain-top  resists  the  most  terrible  tempests.  But  the  Fan-palm, 
whose  cord-like  roots  spread  themselves  horizontally  in  the  sand,  is 
overthrown,  beaten  down  by  the  wind,  when  it  has  reached  the  height 
of  five  or  six  feet.  If  the  stem  of  this  palm  be  artificially  supported, 
it  may  attain,  even  in  our  climate,  to  a height  of  fifty  or  sixty  feet. 
In  front  of  the  great  amphitheatre  in  the  Museum  of  Natural  History 
at  Paris,  two  Fan-palms  thus  supported  rear  their  loity  heads,  sur- 
mounted with  their  tuft  of  fan-like  leaves  (Fig.  8). 

Some  acquaintance  with  the  form  of  roots  will  soon  find  its  prac- 
tical uses.  In  watering  a plant,  it  is  recommended  to  pour  in  the  water 
at  the  foot  of  the  stem,  if  it  is  tap-rooted ; on  the  contrary,  if  the  root 
is  fibrous,  it  should  be  poured  out  at  some  distance  from  the  stem,  in 
order  that  the  spreading  roots  may  receive  the  benefit  of  the  water. 
In  the  cultivation  of  plants  we  manure  the  surface  ot  the  soil,  or  of 
the  deeper  beds,  according  as  the  plant  has  tap-roots  or  fibrous  roots. 
In  scientific  farming  a plant  with  fibrous  roots  which  exhausts  the 
soil  on  the  surface,  is  succeeded  by  a plant  with  a tap-root,  which 
seeks  its  nourishment  at  a greater  depth  in  the  soil. 

This  diversity  in  the  structure  of  roots  is  not  the  work  of  chance, 
but  the  result  of  design.  The  composition  of  the  soil  varies  singularly 
in  different  parts  of  the  globe.  In  order  that  ever)' point  of  the  surface 
of  the  earth  should  be  covered  with  vegetation,  and  that  no  part 
of  it  should  be  without  that  incomparable  adornment,  roots  must  take 
very  varying  shapes  in  order  to  accommodate  themselves  to  these 
varieties  in  the  composition  of  the  soil.  In  one  place  the  soil  is  hard 
and  stony,  heavy  or  light,  formed  of  sand  or  clay  ; in  another  it  is  dry 
or  moist ; elsewhere  it  is  exposed  to  the  heat  of  a burning  sun,  or  swept, 
on  the  heights,  by  the  violence  of  the  winds  and  atmospheric  currents ; 
sometimes  it  is  sheltered  from  these  movements  of  the  wind  in  the 
depth  of  some  warm  valley.  Roots,  hard  and  woody,  separated  into 
strong  ramifications,  yet  finely  divided  at  their  terminations,  are 
requisite  for  mountain  plants,  whose  roots  are  to  live  in  the  midst  of 
rocks  or  between  the  stones,  in  order  that  they  may  penetrate  between 
the  chinks  of  the  rocks,  and  cling  to  them  with  sufficient  force  to  resist 
the  violence  of  hurricanes  and  other  aerial  tempests.  Straight  tap- 


Fig.  8. 


-Fail-palm  (CAanurrv/s  humilis)  at  the  entrance  of  the  Amphitheatre  at  the 
Jardm  des  Flames. 
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roots,  slightly  branching,  are  fit  for  light  and  permeable  soils.  They 
would  not  suit  close,  clayey,  and  shallow  soils.  Such  districts  are 
suitable  for  plants  whose  roots  spread  themselves  horizontally  just 
under  the  surface  of  the  soil. 

These  considerations  are  of  great  importance  to  the  cultivator, 

who,  if  he  would  propagate 
plants  successfully,  must  care- 
fully study  the  nature  of  the 
soil,  and  choose  for  his  ex- 
periments plants  having  roots 
adapted  to  it. 

Two  modifications  may  be 
found  in  the  two  classes  of 
roots  of  which  we  have  been 
speaking.  It  sometimes  hap- 
pens that  these  roots  (develop 
into  masses  more  or  less  volu- 
minous, full  of  nutritive  matter, 
which  is  destined  to  nourish 
the  plant  or  to  favour  its  in- 
crease. Common  examples  of 
this  structure  are  presented  to 
us  by  the  Orchis  mascula  of 
our  meadows  and  woods,  the 
Anemone,  Ranunculus,  and 
Dahlia  of  our  flower  gardens. 
These  roots  are  called  tuberous 
when  they  take  the  form  of  the 
roots  of  the  Dahlia  (Fig.  9),  or 
tubero-fibrous  when  they  take 
the  form  of  those  of  the  Orchis 
Fig.  9. -Tuberous  root  Of  the  Dahlia.  (Fig.  10),  where  some  of  the 

rootlets  enlarge  while  others 
do  not. 

These  enlargements  of  the  root  have  a special  use  in  the  life  of  the 
plant.  It  is  their  function  to  accumulate,  in  the  lorver  part  of  the 
vegetable,  supplies  of  nutritive  substances,  consisting  chiefly  of  starchy 
matter,  whose  purpose  is  to  aid  in  the  development  of  the  plant 
during  a certain  period  of  its  existence. 

Plants  derive  their  principal  nourishment  from  their  roots.  We 
should,  then,  naturally  be  led  to  think  that  the  bulk  of  the  roots 
would  be  always  in  proportion  to  the  size  of  the  stem  and  branches 


THE  ROOT. 


9 


of  a plant.  This  is  generally  true  for  the  same  species  ; we  know,  for 
instance,  that  the  more  numerous  the  branches  of  an  Oak  are,  the 
more  abundant  are  its  roots  ; more  than  this,  it  is  known  that  the 
strongest  roots  in  the  Oak  correspond  in  direction  with  its  strongest 
branches.  But  if  we  turn  from  one  species  of  plant  to  another,  we 
find,  not  without  surprise,  that  the  roots  of  the  Palms  and  Firs  bear 
little  proportion  to  their  height ; whilst  some  plants,  such  as  Lucerne 
and  Ononis  ( Rest-Har- 
row), are  provided  with 
enormously  long  roots  in 
proportion  to  the  small 
dimensions  of  their  stems. 

If  roots  do  not  show 
throughout  their  growth 
in  their  ramifications  the 
same  regular  and  unvary- 
ing arrangement  that  we 
see  in  leaves  and  boughs, 
the  cause  is  not  difficult 
to  understand.  In  the 
bosom  of  the  earth  they 
meet  with  obstacles  which 
leaves  and  branches  never 
meet  with  in  the  air.  The 
latter  consequently  spread 
freely  in  every  direction, 
whilst  roots  are  inces- 
santly stopped  by  all  sorts 
of  obstacles.  They  are 
constantly  cramped  in 
their  lengthening  or  thick- 
ening, and  are  forced  to  Fig  10.  — Tubero-fibrous  root  of  Orchit  mnscula. 

turn  aside  from  the  course 

which  they  ought  naturally  to  follow,  and  obliged  to  twist  round  to 
surmount  the  impediments  opposeef  to  them  by  the  unequal  hard- 
ness of  the  soil,  the  presence  of  walls,  rocks,  or  of  other  roots. 
From  these  causes  arise  the  deformities  which  we  notice  in  their 
outward  structure,  and  the  numerous  windings  observable  in  their 
branches. 

J he  manner  in  which  roots  succeed  in  overcoming  obstacles  has 
always  been  a subject  of  surprise  to  the  observer.  The  roots  of 
trees  and  shrubs,  when  cramped  or  hindered  in  their  progress,  have 

13* 
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Fig.  ii. — Adventitious  roots  of  the  Couch-grass  (Triticnm  repens). 


been  observed  to  exhibit  considerable  mechanical  force,  throwing 
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down  walls  or  splitting  rocks ; and  in  other  cases  clinging  together 
in  bunches,  or  spreading  out  their  fibres  over  a prodigious  space,  in 
order  to  follow  the  course  of  a rivulet  with  its  friendly  moisture. 
Who  has  not  seen  with  admiration  how  roots  will  adapt  themselves 
to  the  special  circumstances  of  the  soil,  dividing  their  filaments,  in  a 
soil  fit  for  them,  almost  to  infinity,  elsewhere  abandoning  a sterile 


Fig.  12. — Adventitious  roots  of  the  Primrose. 


soil  to  seek  one  farther  off,  which  is  favourable  to  them  ; and  as  the 
ground  was  more  or  less  hard,  wet  or  dry,  heavy  or  light,  sandy  or 
stony,  varying  their  shapes  accordingly?  We  might  be  disposed  to 
think  that  there  is  in  these  selections  made  by  roots  a true  manifesta- 
tion of  vital  instinct.  A sufficient  explanation  is,  however,  found,  if 
we  remember  that  roots  will  almost  always  grow  most  readily  in  that 
direction  which  offers  least  obstacle  and  gives  most  encouragement. 

Duhamel,  a botanist  of  the  last  century,  relates,  that,  wishing  to 
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preserve  a field  of  rich  soil  from  the  roots  of  a row  of  elms  which 
would  soon  have  exhausted  it,  he  had  a ditch  dug  between  the  field 
and  the  trees,  in  order  to  cut  the  roots  off  from  it.  But  he  saw,  with 
surprise,  that  those  roots  which  had  not  been  severed  in  the  operation 
had  made  their  way  down  the  slope,  had  passed  under  the  ditch,  and 
were  again  spreading  themselves  over  the  field.  It  was  in  reference 
to  an  occurrence  of  this  kind  that  Bonnet,  the  Swiss  naturalist,  said 
that  it  was  sometimes  difficult  to  distinguish  “a  cat  from  a rose-tree;” 
a quaint,  if  not  a witty  remark. 

Hitherto  we  have  occupied  ourselves  in  considering  the  roots 
constituting  the  descending  and  normal  system  of  vegetation. 
There  are,  however,  some  roots  which  are  developed  along  the  stem 
itself.  Organs,  supplementary  in  some  sort,  they  come  as  helps  to 
the  roots  properly  so  called,  and  replace  them  when  by  any  cause 
they  have  been  destroyed.  In  the  Wheat-plant,  the  Couch-grass, 
and  in  general  in  all  plants  of  the  grass  family,  the  lower  part  of  the 
stem  gives  rise  to  supplementary  roots,  to  which  these  common  field 
plants  owe  a portion  of  their  vigour  and  their  resistance  to  the  causes* 
which  would  destroy  them  (Fig.  ix). 

In  the  Primrose  ( Primula ) both  the  principal  and  the  secondary 
roots  which  spring  from  it  perish  after  some  years  of  growth.  But 
the  adventitious  roots  (Fig.  12)  springing  from  the  lower  part  of  the 
stalk  prevent  the  plant  from  dying. 

In  the  tropical  forests  of  America  and  Asia,  the  Vanilla,  whose 
fruit  is  so  sought  after  for  its  sweet  aroma,  twines  its  slender  stem 
round  the  neighbouring  trees,  forming  an  elegant,  flexible,  and  aerial 
garland,  at  once  a grateful  and  pleasing  ornament  in  these  vast 
solitudes.  The  underground  roots  of  the  Vanilla  would  not  be 
sufficient  for  the  nutriment  of  the  plant,  and  the  rising  of  the 
nourishing  sap  would  take  place  too  slowly.  But  Nature  has  pro- 
vided for  this  inconvenience  by  the  adventitious  roots  which  the 
plant  throws  out  at  intervals  along  its  stem.  Living  in  the  warm 
and  humid  atmosphere  of  tropical  forests,  they  eventually  reach  the 
ground,  and  root  themselves  in  the  soil.  Others  float  freely  in  the 
atmosphere,  absorbing  the  humidity  which  trickles  down  them,  and 
conveying  it  to  the  parent  stem.  All  these  processes  may  be 
observed  in  full  operation  in  many  well-ordered  conservatories. 

A grand  tree,  the  Banyan  ( Ficus  indica),  adorns  the  landscape  of 
India,  and  presents  the  most  remarkable  development  of  adventitious 
roots.  It  rarely  vegetates  on  the  ground,  but  usually  in  the  crown  of 
Palms  where  birds  have  deposited  the  seed.  This  sends  down  roots 
to  the  ground  which  embrace  and  finally  kill  the  foster-plant.  When 
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the  parent  stem  has  attained  the  height  of  some  fifty  or  sixty  feet,  it 
throws  out  its  lateral  branches  in  every  direction,  and  each  branch  in 
its  turn  throws  out  adventitious  roots,  which  descend  perpendicularly 
in  long  slender  shoots  till  they  reach  the  ground.  (Plate  I.)  When 
they  have  rooted  themselves  in  the  soil,  they  increase  rapidly  in 


Fig.  14.— Adventitious  roots  o(  the  Ivy. 


diameter,  and  soon  form  around  the  parent  stem  thousands  of 
columns,  which  extend  their  ramifications,  each  throwing  out  new 
lateral  branches  and  new  adventitious  roots.  The  famous  Banyan- 
tree  on  the  Nerbuddah,  is  said,  by  Forbes,  to  have  300  large  anti  3.000 
smaller  stems.  It  is  capable  of  sheltering  3,000  men;  and  forms 
one  of  the  marvels  of  the  vegetable  world.  It  is,  in  short,  a forest 
within  a forest. 
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Banyan  of  India  (Ficus  indica). 
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TJie  stem  of  the  Ivy  (If edera Helix)  is  furnished  with  root-like 
processes  or  suckers,  which  seem  to  have  no  other  function  than  that 
of  mechanically’  supporting  the  plant  (Fig.  14).  By  insinuating  their 
spurs  into  the  bark  of  trees  or  on  the  surface  of  a wall,  they  sustain 
the  plant,  but  without  nourishing  it.* 

There  is  one  genus  of  plants,  that  of  Cusciita , which  is,  above  all 


others  parasitic.  Different  species  have  a partiality  for  particular 
kinds  of  plants.  They  produce  in  the  autumn  abundance  of  sweet- 
scented  flowers,  but  the  plants  to  which  they  have  attached  themselves 
find  their  sap  resistlessly  drawn  from  them.  The  F.tiropean  Dodder 
( Cuscutd ),  fig.  15,  illustrates  the  mode  in  which  these  plants  form 
true  nourishing  roots. 

* This  assertion  may  be  doubted  : it  is  no  unusual  thing  to  plant  ivy  on  a damp 
wall,  and  the  invariable  result  is  to  dry  up  the  moisture. 
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The  fundamental  property  of  roots,  in  a physiological  point  of 
view,  is  their  constant  endeavour  to  bury  themselves  in  the  earth. 
They  seem  to  shun  the  light  of day ; and  this  tendency  is  to  be  remarked 

from  the  very  first  moment 
of  the  root  showing  itself  in 
the  germinating  seed.  It  is 
a tendency  so  decided  and 
appears  so  inherent  in  the 
life  of  all  vegetables,  that  if 
we  try  to  go  contrary  to  it 
—if,  for  example,  we  reverse 
a germinating  seed,  placing 
it  with  the  root  upwards — 
the  root  and  the  stem  will 
twist  round  of  themselves ; 
the  stem  will  stretch  up- 
wards, and  the  root  will 
bury  itself  in  the  ground. 

We  can  convince  our- 
selves, by  a very  simple 
experiment,  of  the  natural 
inclination  which  stems 
have  to  seek  the  light  of 
day,  and  which  roots  have 
to  avoid  it.  In  a room 
lighted  by  a single  window, 
place  a few  germinating 
mustard  seeds  on  a piece 
of  cotton,  and  let  it  float  on 
water  in  a vessel.  It  will 
soon  be  seen  that  the  small 
roots  point  towards  the  dark 
part  of  the  room,  while  the 

•Fig.  16. — Tube  experiment  with  germinating  seeds.  StdlkletS  bend  Over  to  meet 

the  rays  of  light  coming 
from  the  window. 

What  can  be  the  cause  which  determines  this  natural  anti  invincible 
tendency  of  roots  towards  the  interior  of  the  earth?  Is  it  that  they 
would  avoid  the  light  because  its  action  might  be  injurious  to  them? 
Do  they  seek  for  moisture  ? The  two  following  experiments  will 
assist  the  reader  to  answei  these  questions. 

Place  a few  seeds  upon  a wet  sponge  contained  in  a glass  tube,  and 
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light  the  apparatus  from  below.  When  the  plant  shall  have  germinated, 
and  pushed  out  roots  and  rootlets,  they  will  appear  as  represented  in 
Fig.  1 6 ; the  small  fibres  descending  towards  the  lower  part  of  the 
tube,  and  consequently  towards  the  light,  in  obedience  to  their  natural 
tendency.  Therefore  roots  do  not  bury  themselves  in  the  ground  to 


Fig.  17.— Box  experiment  with  germinating  seeds. 


avoid  the  light,  for  in  this  experiment  it  is  precisely  towards  the  light 
that  they  take  their  course. 

1 ake  a box  whose  bottom  is  pierced  with  holes,  as  represented  in 
F'g-  17 1 and  fill  it  with  mould;  place  a few  kidney  beans  in  these 
holes,  and  suspend  the  apparatus  in  the  open  air.  The  roots  will  not 
ascend  in  order  to  seek  the  humid  earth.  Obedient  to  the  inflexible 
law  which  guides  them,  they  will  be  found  to  descend  through  the 
loles  in  the  box  into  the  dry  air,  in  which  they  will  soon  be  dried  up. 
It  is  not  moisture  therefore  that  roots  seek  after. 
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It  has  been  suggested  that  the  action  of  gravitation  would  take 
some  part  in  the  guidance  of  the  roots.  This  is,  in  fact,  the  apparent 
tendency  of  the  following  experiments. 

Beans  have  been  made  to  germinate  when  placed  on  the  circum- 
ference of  an  iron  or  wooden  wheel  surrounded  with  moss,  so  as  to 
maintain  the  moisture  of  the  seeds,  and  holding  little  troughs  full  of 


Fig.  18. — Knight’s  Vertical  Wheel  experiment. 


mould,  open  on  two  sides  (Fig.  18) ; the  wheel  being  put  in  motion  in 
a vertical  direction  by  a current  of  water,  and  made  to  describe  many 
revolutions  in  a minute.  In  consequence  of  this  rotary  movement, 
producing  the  particular  force  known  in  mechanics  as  centrifugal  force, 
the  action  of  gravitation  is  as  it  were  annihilated,  and  the  sprouting 
seed  removed  from  its  influence,  is  subjected  to  centrifugal  force 
only.  See  what  occurs  : the  small  stems,  which,  in  ordinary  circum- 
stances, would  be  directed  upwards,  that  is  to  say,  in  a direction 
opposite  to  the  action  of  gravitation,  now  turn  themselves  in  the 
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direction  opposite  to  the  direction  of  the  centrifugal  force,  or  towards 
the  centre  of  the  wheel.  The  rootlets,  which,  under  ordinary  circum- 
-stances,  would  bury  themselves  in  the  earth,  and  in  the  direction 
rrequired  by  the  laws  of  gravitation,  in  reality  now  point  in  the  direction 
of  the  force  which  has  taken  the  place  of  gravitation. 

This  curious  experiment,  carried  out  for  the  first  time  by  Mr.  J.  A. 
’Knight,  a former  president  of  the  Royal  Horticultural  Society,  has 
’been  repeated  and  modified  in  France  by  the  ingenious  naturalist, 
Dutrochet.  He  replaced  the  vertical  wheel  by  a horizontal  cne,  the 
: force  of  gravitation  acting  constantly  on  the  same  points  of  the  ger- 


Fig.  19. — Knight’s  Wheel  turning  horizontally. 


minating  seed ; but  as  this  seed  is  exposed  at  the  same  time  to  the 
action  of  centrifugal  force,  produced  by  the  movement  of  the  wheel, 
the  rootlets  follow  an  intermediate  direction  between  a vertical  one, 
which  would  be  determined  by  the  power  of  gravitation,  and  a 
horizontal  one,  resulting  from  centrifugal  force.  As  the  movement 
communicated  to  the  wheel  is  increased  in  rapidity,  the  angle  made 
by  the  root  with  the  plane  of  the  wheel  becomes  more  acute  also. 
When  this  angle  becomes  nothing,  the  root  is  horizontal. 

The  influence  of  gravitation  in  directing  the  course  of  the  root  is 
put  beyond  doubt  by  these  curious  experiments. 

It  must,  however,  be  acknowledged  that  all  is  not  mechanical  in 
this  tendency  of  roots  to  bury  themselves  in  the  earth.  There 
exists  beyond  any  doubt  a real  organic  tendency  belonging  to  the 
living  plant. 
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If  we  compare  a transverse  section  of  the  stem  with  one  cut  from 
the  root  of  one  of  our  forest  trees,  the  difference  between  the  two  parts 
of  the  vegetable  amounts  to  very  little.  The  exterior  of  the  root  is 
covered  with  a bark,  very  similar  to  that  on  the  trunk  of  the  tree,  only 
the  parenchyma , or  cellular  tissue,  is  never  green  in  roots.  The 
interior  is  a woody  cylinder,  composed  of  fibres,  vessels,  and  medullary 
rays.  Wood,  therefore,  forms  the  central  portion  of  the  root,  but  the 


Fig.  20. — Vertical  Section  of  the  Extremity  of  a Root  seen  tinder  the  Microscope. 


pith,  which  is  a characteristic  feature  in  the  structure  of  stems,  is  very 
rarely  well  marked  in  roots. 

Roots  increase  their  growth  at  their  extremities  only.  These 
extremities  are  always  fresh,  and  always  furnished  with  permeable  and 
soft  cellular  tissues.  It  is  in  the  neighbourhood  of  these  tender 
extremities  that  the  absorption  takes  place  of  the  liquid  matters  which 
are  destined  to  penetrate  into  the  interior  of  the  plant.  This  absorption 
is  facilitated  and  increased  by  means  of  the  fine  elongated  hair-like 
fibres  attached  to  the  younger  portions  of  all  roots.  Fig.  20  represents 
the  terminal  part  of  a root,  as  seen  under  the  microscope.  The  true 
seat  of  new  growth  is  not  situated,  as  one  might  suppose,  at  the 
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extremity  of  the  radicle,  that  is  to  say,  at  the  point  s,  but  rather  at  a 
certain  distance  from  the  end,  in  the  part  marked  in  the  engraving  by 
the  letter  o. 

The  material  which  rootlets  and  their  root- hairs  take  up  from  the 
soil  in  order  to  pass  into 
the  system  of  the  plant 
must  be  liquid.  Solid 
bodies,  however  attenu- 
ated, or  however  sub- 
divided, even  when  held 
in  suspension  in  water, 
cannot  penetrate  into  the 
infinitely  narrow  channel 
which  the  extremities  of 
the  root-fibres  present. 

All  substances  so  ab- 
sorbed must  therefore  be 
in  a state  of  chemical 
solution  in  water.  The 
more  important  of  these 
substances  for  the  purpose 
of  vegetation  are  the  salts 
of  potash,  of  soda,  and  of 
lime,  ammoniacal  com- 
pounds, and  carbonic  acid 
gas  in  solution. 

But  what  is  the  mys- 
terious power  which  pro- 
duces the  operation  of 
absorption  in  plants,  this 
operation,  by  which  a 
liquid  from  the  exterior 
enters  and  traverses  an 
organ  already  gorged  with 
liquids  ? Botanists  have 
now  agreed  that  this  re- 
sult is  due  to  the  triple  influence,  in  successive  or  combined  action 
of  cndosmose,  of  capillary  attraction , and  of  exhalation  of  watery 
vapour  from  the  leaves.  Let  us  explain  ourselves. 

J ake  a small  vessel,  a,  Fig.  21,  formed  of  animal  or  vegetable 
membrane,  containing  a solution  of  sugar  or  water,  and  plunge  this 
vessel  into  another  containing  pure  water.  The  syrupy  liquid 


Fig.  31. — Endosmomctcr. 
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contained  in  the  small  vessel  will  be  heavier  than  the  pure  water  which 
surrounds  it.  This  unequal  density  creates  immediately  a double 
current  through  the  walls  of  the  vessel ; the  pure  water  flows  towards 
the  denser  syrup,  while  the  other  flows  in  the  opposite  direction, 
the  least  dense  liquid  passing,  however,  more  rapidly  than  the  other ; 
and  if  we  adapt  a vertical  tube  to  the  vessel  n,  we  see  the  liquid 
gradually  rising  in  the  tube.  This  curious  result  is  called  endosmose. 
It  is  a phenomenon  which  has  been  carefully  studied  by  chemists  and 
botanists,  and  is  visibly  in  action  in  the  vital  functions  of  plants.  The 
extremities  of  the  rootlets  of  plants  are  filled  with  liquids  and  nutritive 
matters  denser  than  the  water  which  surrounds  them  in  the  soil.  By 
the  phenomenon  of  endosmose  the  infiltration,  or  passage  of  water 
through  the  thin  cellular  exterior  tissues  takes  place;  thence  the  water 
rises  up  through  the  interior  vessels  of  the  plant,  as  we  have  seen  it 
rise  in  the  tube  of  the  endostnotneter.  In  this  manner  the  first  movement 
of  ascension  is  produced. 

But  the  mere  power  of  endosmose  would  not  force  the  foreign  fluids 
very  far  up  into  the  vessels  of  the  plant.  A second  force  which 
here  intervenes  singularly  accelerates  their  upward  progress.  When 
a liquid  has  begun  to  penetrate,  by  means  of  endosmose,  the 
extremities  of  the  roots,  and  the  density  of  the  liquid  contained  in 
these  radicular  extremities  has  been  thus  diminished  by  dilution,  a 
current  from  them  is  formed  in  the  interior  of  the  root.  After  that, 
the  force  known  in  physics  by  the  name  of  capillarity  promotes  the 
ascent  of  the  liquid  in  the  more  elevated  parts  of  the  root.  The 
internal  walls  of  each  cell  of  the  root  exercise  on  the  liquid  which 
it  contains  the  force  of  capillarity ; in  other  words,  an  attraction 
which  partly  counteracts  the  effect  of  gravitation,  and  determines  the 
ascent  of  the  liquid  to  a much  higher  level  than  it  would  attain  in 
a larger  tube.  The  phenomenon  of  capillarity  is,  then,  added  to 
the  action  of  endosmose  to  favour  the  absorption  of  liquids  by  the 
radicular  extremities. 

When  the  plant  is  furnished  with  leaves,  there  is  a third  force 
which  unites  with  the  two  others  in  accelerating  the  absorption. 
The  leaves  are  the  seat  of  a considerable  evaporation.  The  water 
dispersed  into  the  atmosphere  in  the  form  of  vapour  leaves  the 
vessels  partially  empty ; its  place  is  immediately  supplied  by  the 
afflux  of  the  liquids  flowing  from  the  roots.  In  this  manner  leaf 
action  is  produced ; it  is  a sort  of  suction  which  draws  towards 
the  leaves  an  afflux  of  liquid,  which  the  radicular  absorption  is  con- 
stantly compelled  to  supply. 

Thus  endosmose,  capillarity,  and  suction  in  the  upper  part  of  the 
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plant,  are  the  physical  forces  which  appear  to  play  the  principal  parts 
in  the  absorption  carried  on  by  roots. 


II. — The  Stem  of  Plants. 


The  stem  is  the  axis  of  the  ascending  system  of  the  vegetable. 
It  is  furnished  at  intervals  with 
nodes , or  knots,  from  which 
spring  the  leaves,  buds,  and 
branches,  arranged  in  a perfectly 
regular  order.  The  root  presents 
nothing  of  a similar  nature.  This 
characteristic  enables  us  easily  to 
distinguish  in  the  vegetable  axis 
between  that  which  belongs  to 
the  stem,  and  that  which  is 
peculiar  to  the  root.  The  stem 
is  that  part  of  the  plant  which, 
rising  into  the  air,  produces  and 
supports  the  branches,  boughs, 
leaves,  and  flowers.  Through  its 
tissues  the  liquids  absorbed  by 
the  roots  penetrate  into  the  in- 
terior of  the  vegetable,  for  the 
purpose  of  supplying  it  with 
nourishing  juices,  increasing  its 
growth,  and  maintaining  its  vital 
functions. 

The  form,  size,  and  direction 
of  the  stem,  depend  on  the  part 
which  each  plant  has  to  take 
amongst  the  vast  vegetable  popu- 
lation which  covers  and  adorns 
the  globe.  Plants  which  require  to 
live  in  a pure  and  often-renewed 
air  have  a straight  stem,  either 
robust  or  slender,  according  to 
their  individual  habit.  When 

they  only  require  a moist  and  Fig.  M.-Bm<hvecd. 

denser  atmosphere,  when  they 

have  to  creep  along  the  ground  or  to  glide  among  the  brambles,  the 
stems  are  usually  long,  flexible,  and  trailing.  If  they  have  to  float  in 
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b'lg.  23. — Trunk  of  an  Oak 
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the  air,  supporting  themselves 
on  plants  of  more  robust 
growth,  or  to  hang  suspended 
from  forest  trees  in  graceful 
festoons  and  light  garlands, 
they  are  provided  with  flexible, 
slender,  and  pliant  stems, 
which  enable  them  to  embrace 
with  their  tendrils  the  tninks 
of  trees  or  shrubs.  Thus, 
Nature  fashions  the  outward 
forms  of  plants  according  to 
the  part  which  they  are  in- 
tended to  fill,  and  according 
to  the  functions  which  have 
been  allotted  to  them. 

Nothing  is  more  variable 
than  the  appearance  of  the 
stem  in  vegetables  and  trees; 
in  their  infinite  variety  they 
sometimes  present  to  11s  per- 
fect types  of  beauty  and  ele- 
gance. Sculpture  and  painting 
have  borrowed  from  the  trunks 
of  certain  trees  models  of 
architecture  at  once  elegant 
and  majestic — types  which 
have  been  handed  down  to  us 
from  the  most  remote  anti- 
quity, and  which  are  still  the 
models  we  use.  Man  has  dis- 
covered in  vegetable  forms  his 
first  designs  for  adornment, 
construction,  and  grace.  The 
stem  of  the  Palm-tree  and  the 
Date  formed  copies  for  ma- 
jestic columns ; the  leaves  of 
the  Acanthus  supplied  the 
stately  capitals  of  the  Corin- 
thian order  with  their  orna- 
ment ; the  leaves  of  the  vine 
and  the  natural  garlands  of 


l'ig.  24.— Culms  of  Rye. 
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Fig.  25.—  Palm-trees 
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young  climbing  plants  furnished  ancient  art  with  types  of  ornamental 
design,  which  are  still  preserved  in  modern  architecture. 

In  botanical  language,  the  stems  of  plants  are  not  always  called 
by  the  same  name.  The  stems  of  trees,  as  the  Oak  ( Quercus ),  in 
our  climate  (Fig.  23),  or  of  Palms  (Fig.  25),  bear  the  name  of  trunk. 
The  stems  of  the  Graminacece  (grass  family),  commonly  cylindrical,  and 
nearly  always  indented  by  annular  knots  from  which  the  leaves  spring 
are  called  the  culm  (Fig.  24). 

The  thickness  and  height  of  stems  vary  very  much  among  plants. 
Whilst  the  trunk  of  certain  exotic  trees,  as  the  monstrous  Baobab, 
attains  gigantic  dimensions,  the  stems  of  many  of  our  spring  plants, 
as  those  of  the  Saxifrage,  and  the  early  Whitlow  grass  ( Draba  verna), 
scarcely  attains  the  thickness  of  a thread.  “ While  crossing  the  Rio 
Claro,  a river  in  the  province  of  Goyas,  in  Brazil,”  says  A.  de  Saint- 
Hilaire,  “ I perceived  growing  on  a rock  a plant  not  more  than  a 
quarter  of  an  inch  in  size,  which  I took  at  first  for  a moss.  It  was, 
however,  a species  of  a superior  order,  and  provided  with  a 
reproductive  apparatus  like  that  of  our  oaks  and  beeches.  By  the 
side  of  it  gigantic  trees  reared  their  majestic  heads  to  the  height  ol 
a hundred  feet.” 

Accordingly  as  stems  last  one  year,  two  years,  or  more,  they  are 
called  annual , biennial , or  perennial.  Arborescent  stems  which  live  a 
greater  or  less  number  of  years,  and  form  solid  wood,  are  said  to  be 
ligneous,- or  woody.  The  soft  stems  of  annual,  biennial,  or  perennial 
plants  are  called  herbaceous ; and  the  stems  of  the  house-leek,  the 
cactus,  and  some  of  the  euphorbias,  are  called  succulent.  Fig.  26 
represents  the  stem  of  a cactaceous  plant  in  flower 

In  a great  number  of  plants  the  stem  rises  firm  and  straight  into 
the  air.  It  is  then  called  an  upright  stun.  There  are  some,  on  the 
contrary,  which  have  not  rigidity  enough  to  keep  themselves 
upright ; they  stretch  along  the  ground,  only  lifting  up  their  heads, 
so  to  speak  : these  are  procumbent  stems ; or,  being  quite  prostrate, 
they  are  fixed  by  adventitious  roots,  and  are  called  creeping  stems. 

I'ig.  27  represents  the  procumbent  stem  of  the  Veronica  officinalis. 
Other  plants,  like  the  ivy,  hang  on  neighbouring  bodies  by  the  aid  of 
their  suckers  or  adventitious  roots;  or,  like  the  bindweed,  they  entwine 
themselves  spirally  round  trees.  The  first  are  called  scandent  stems, 
the  latter  volubile. 

"Volubile  stems  do  not  all  twine  in  the  same  manner;  but  the 
direction  of  twining  of  stems  is  invariable  in  the  same  species,  and 
even  resists  efforts  made  to  change  it.  Some,  like  the  Bindweed 
(rig.  22),  if  we  suppose  that  they  are  twining  round  our  own  body, 
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go  from  right  to  left ; others,  as  the  Hop  (Fig.  28),  go  from  left  to 
right.  “ The  Lianes,  which  in  the  primitive  forests  produce  the  most 
marked  varied  effects,”  says  A.  de  Saint-Hilaire,  “and  which  impart  to 
these  forests  their  most  picturesque  beauties,  are  ligneous  plants, 
some  of  them  scandcnt,  others  vohtbile.  These  are  the  species  of 


Fig.  26.— Stem  and  Flowers  of  Mam  miliaria  elephtiHtidtns. 


Bignonia , Bauhinia , Cissus,  &c.,  and  though  they  all  need  a support, 
yet  each  plant  has  a bearing  which  is  peculiar  to  itself.  Some  Lianes 
resemble  wavy  ribbons  ; others  are  twisted,  and  describe  large  spira  s. 
They  hang  in  festoons,  wind  about  among  the  trees,  leap  from  one 
tree  to  another,  and  entangling  themselves  together,  form  masses  of 
leaves  and  flowers,  so  that  the  observer  finds  it  difficult  to  distinguish 
to  which  tree  they  belong.”  These  Lianes  of  the  American  forests 
are  very  imperfectly  represented  in  our  climate  by  the  Ivy,  the  Hone\- 
suckle  and  the  Clematis,  the  Bindweed  and  the  Hop-plant. 
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The  stems  of  which  we  have  hitherto  spoken  are  aerial;  but  there 
are  subterranean  steins.  The  Solomon’s  Seal  (Fig.  29)  presents  a 
subterranean  stem,  thick,  fleshy,  whitish,  and  indented  on  its  upper 
surface  with  scars  corresponding  with  the  bases  of  old  aerial  stems 
(thence  the  name  of  seal  which  this  plant  has  preserved).  This  sub- 


Fig.  27.  —Procumbent  stem  of  Veronica  officinaHs, 


terranean  stem  terminates  at  its  foremost  extremity  with  a leafy  and 
flower-bearing  axis,  placed  behind  a terminal  bud,  which  will  develop 
itself  the  following  year.  Many  plants,  as  the  iris,  flowering  rush, 
water  trefoil,  and  sedge,  alike  present  subterranean  stems.  Fig.  30 
represents  the  subterranean  stem  of  the  Iris  germanica.  These 
stems  have  received  from  botanists  the  name  of  rhizomes , from 
a root  or  root-stock.  rI  hey  creep  obliquely  or  horizontally  under  the 
surface  of  the  soil,  and  vegetate  at  their  most  advanced  point, 
whilst  the  hinder  part  is  gradually  destroyed  by  the  decay  of  age. 
rim  mode  of  existence  in  subterranean  stems  is  well  exemplified  in 
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Fig.  31,  which  represents  the  growth  of  a Carex,  or  sedge.  In  this  en- 
graving is  shown  the  horizontal  and  creeping  axis,  which  bears  at  once 

scales  or  modified  leaves,  and 
root-fibres,  and  which  sends  out 
leafy  shoots  at  intervals.  The 
shoot  1 is  only  one  year  old ; 
in  the  next  spring  it  will  assume 
the  form  of  the  shoot  2 ; the 
following  year  it  will  bear  flowers 
and  fruit,  as  in  3 ; the  production 
of  fruit  will  mark  the  term  of  its 
existence,  as  shown  in  4. 

Another  very  remarkable 
kind  of  subterranean  stem  is 
that  which  forms  the  central  or 
essential  part  of  bulbous  plants. 
Cut  the  bulb  of  a hyacinth  or 
lily  longitudinally ; it  will  be 
observed  that  it  is  composed  of 
a fleshy  mass,  more  or  less 
conical  in  the  upper  part,  and 
truncated  below,  constituting  a 
short  stem,  with  internodes  or 
knots  placed  very  close  together. 
This  fleshy  mass  gives  rise,  at 
its  upper  face,  to  fleshy  scales, 
which  are  modified  leaves  press- 
ing one  against  the  other,  and 
to  a central  bud  formed  of  leaves 
and  rudimentary  flowers,  whilst 
from  its  lower  face  spring  the 
root-fibres.  In  the  Hyacinth 
(Figs.  32  and  33)  the  scales 
form  nearly  complete  sheaths. 

Fig.  38. - The  Hop  {H umulniLvpului).  whjch  grQW  one  over  and  around 

the  other,  and  its  bulb  is  said  to 
be  tunicated.  In  the  Lily  (Figs.  34  and  35),  the  scales  are  smaller,  and 
overlap  one  another  like  tiles  on  the  roof  of  a house  ; its  bulb  is  said 
to  be  scaly.  In  the  Crocus  (Figs.  36  and  37),  the  base  of  the  stem 
is  extremely  broad,  of  a globular  or  depressed  shape,  and  only  pro- 
duces a few  thin  and  membranous  scales ; this  kind  ot  underground 


stem  is  called  a cortn. 
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The  rhizome  and  the  eorm  are  only  distinguished  from  each  other 
Iby  the  length  of  the  axis  (as  shown  in  the  vertical  section) ; a corm  is 
.-annual,  while  a rhizome  is  perennial.  A rhizome  may  be  regarded, 


Fig.  29 — Common  Solomon’s  Seal  ( Convallaria  multi  flora). 


therefore,  as  consisting  of  a number  of  corms  attached  together,  and 
more  or  less  persistent. 

We  now  have  to  consider  the  structure  of  stems  in  different  kinds 
of  plants.  In  order  to  arrive  at  a correct  idea  of  their  structure,  let  us 
consider,  first,  the  stem  of  forest  trees ; secondly,  that  of  palm  trees  ; 
thirdly,  that  of  arborescent  or  tree  ferns. 

. An  acquaintance  with  the  ligneous  stems  of  forest  trees  is  interesting 
in  more  than  one  respect.  Nature  has  united  all  her  powers  to  give 
to  trees  the  strength  necessary  to  resist  the  dangers  and  the  causes  of 
destruction  which  threaten  them.  Their  wide-spread  and  branching 
summits,  the  immense  mass  of  folijge  which  they  support,  and  the 
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Rhizome  or  Subterranean  stem  of/m  gtrmamca. 


great  height  to  which  they  ^^jhe^^ksmust  t^Ud°yet  to  some 
them  to  the  fury  of  tempests.  1 neir  truims 
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i extent  yielding  and  elastic,  in  order  to  brave  all  the  violence  of  the 


tig.  31.  Subterranean  stem  of  Cur*,  r,  with  shoots  of  foul  years. 


inds.  Nature  has  constructed  them  with  the  particular  aim  of 
distance.  Year  after  year  she  accumulates  on  their  exterior  sue- 
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cessive  layers  of  solid  woody  substance.  In  proportion  as  the  plant 
increases  in  size  and  needs  a more  powerful  support,  the  interior  con- 
centric rings,  which  by  their  combinations  form  the  strong  and  compact 
tissues  of  our  forest  trees,  are  more  and  more  consolidated  by  woody 
matter  deposited  in  their  texture.  In  its  origin — that  is  to  say,  at  the 


moment  when  the  young  stem,  just  sprung  up  out  of  the  ground,  begins 
to  rear  itself  in  the  air — nothing  is  observable  in  its  interior  except  an 
abundance  of  pith,  surrounded  by  a sheath  of  spiral  vessels.  But  as 
the  plant  increases,  new  elements  interpose  between  the  pith  and  the 
bark ; and  when  the  trunk  has  lengthened  and  strengthened,  it  presents 
a complicated  internal  structure,  and  one  well  calculated  for  resistance 
to  all  outward  forces.  A mere  glance  at  the  section  of  a log  of  fire- 
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wood  informs  us  that  the  stems  of  forest  trees  present  three  essential 
parts,  namely,  pith  at  the  centre,  surrounded  by  woody  fibre,  and 
exterior  bark.  Let  us  examine  more  closely  each  of  these  parts  in  an 
exogenous  tree. 

The  pith  forms  a sort  of  column  in  the  centre  of  the  woody  axis, 


F*g-  34-  Bulb  of  the  I.ily.  Fig.  35, — Vertical  section  of  the  Bulb  of  the  Lily. 


as  in  Fig.  38,  which  represents  a horizontal  section  of  the  trunk  of 
the  Maple.  In  very  thick  and  solid  stems,  the  diameter  of  the  pith 
appears  very  small,  and  for  a long  time  it  was  even  supposed  that  in 
the  trunk  of  very  old  trees  pith  completely  disappeared  But  it  is 
not  so.  It  is  asserted  that,  according  to  exact  measurement  and 
observation,  the  diameter  retains  perceptibly  and  invariably  the  same 
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proportion  from  the  time  when  the  young  ligneous  axis  has  begun 
to  solidify,  up  to  the  period  of  its  maturity.  The  fact  is  that  the  size 
of  the  pith  varies  in  different  shoots  of  the  same  tree,  according  as 
their  first  growth  has  or  has  not  been  rapid. 

The  pith  is  formed  by  a combination  of  cells , to  use  the  scientific 
term.  Cells  are  simple,  primitive  organs,  which  are  present  in  every 


Fig.  36.— Section  of  a Crocus  Conn. 


Fig.  37.— Corm  of  the  Crocus. 


vegetable  structure.  Each  cell  is  a sort  of  sac  or  cavity,  surrounded 
by  walls  of  transparent  membrane  ; a vegetable  cell,  in  short,  is  well 
represented  by  a soap  bubble.  A cellular  mass  without  intercellular 
spaces  may  be  compared  to  an  aggregation  of  soap  bubbles,  pressed 
against  each  other.  The  cavity  is  completely  closed ; sometimes  it 
is"  empty,  sometimes  it  is  filled  with  more  or  less  fluid  matter. 


Fig.  38.— Horizontal  section  of  a young  Maple-stem. 


THE  STEM  OF  PLANTS. 


Fig.  39  represents  the  transverse  section  of  a cluster  of  young 
vegetable  cells;  they  are,  as  we  see,  nearly  circular  in  section. 


When  they  have  become  larger  they  mutually  compress  each  other, 
represented  infig’  at  firSt  nearly  sPherical>  becomes  polyhedral,  a$ 


Fl'g-  39— Spherical  cells  of  Pith. 


Fig.  40. — Polyhedral  tissues  of  Pith. 
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The  pith  of  young  trees,  as  represented  in  Fig.  39,  is,  as  we  have 
said,  an  aggregation  of  cells,  at  first  nearly  spherical,  which  become 
polyhedral  from  compression  as  the  stem  increases  in  size,  and  this 
is  the  medulla  or  medullary  tissue,  which  occupies  the  central  position 
in  the  trunks  of  most  forest  trees.  This  medullary  tissue  is  totally 
deficient  in  vital  energy  in  stems  of  more  than  a year  old. 

Between  the  pith  and  the  bark  we  find  concentric  zones,  which 

bear  the  name  of  ligneous 
layers,  the  aggregation 
of  which  forms  what  is 
commonly  called  wood. 
If  we  examine  the  trunk 
of  the  oak,  the  apple,  or 
the  cherry-tree,  a very 
sensible  difference  is 
observable  between  the 
innermost  woody  layers, 
which  are  of  a darker 
colour  and  denser  tex- 
ture than  the  exterior 
ones,  which  are,  on  the 
contrary,  of  a paler  hue 
and  softer.  In  Fig.  41, 
ris,  which  represents  a ver- 

Vertical  section  of  Oak  of  eighteen  years'  growth.  tical  Section  of  an  Oak  of 

eighteen  years'  growth; 
the  sap-wood  { alburnum ) is  represented  by  the  letter  a,  the  heart  wood 
by  the  letter  b,  the  bark  by  the  letter  e.  The  pith  is  in  the  centre, 
with  the  stellate  appearance  which,  in  the  oak,  it  often  presents.  The 
medullary  rays , to  which  we  shall  presently  return,  are  very  apparent 
in  this  section.  The  name  of  sap-wood  {alburnum)  is  given  to  the 
outside  layer  of  wood,  and  that  of  heart-wood  {duramen)  to  the  inner- 
most ones.  In  some  trees,  and  notably  in  those  which  are  not  hard- 
grained,  as  the  poplar,  willow,  and  chestnut,  the  line  of  demarcation 
between  the  wood  and  the  sap-wood  is  slightly  marked.  In  hard 
woods,  on  the  contrary,  it  is  strongly  defined.  Thus,  in  ebony  the 
heart-wood  is  of  an  intense  black,  whilst  the  sap-wood  is  white ; in 
the  Judas-tree  the  heart  is  yellow  and  the  sap-wood  white;  in  the 
Phillyrea  (mock  privet)  the  heart  is  red  and  the  sap-wood  white. 

Workmen  who  work  in  wood  are  well  aware  that  the  sap-wood  is 
much  less  solid  than  the  heart,  and  that  the  latter  only  ought  to  be 
employed  for  wood-work.  Examined  in  masses,  the  ligneous  layers 
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are  harder  the  nearer  they  are  to  the  centre ; but,  individually,  each 
layer  is  more  compact  towards  its  exterior.  Finally,  all  the  layers  are 
not  of  an  equal  thickness,  whether  compared  with  each  other,  or  in 
their  several  parts. 

The  substance  which  prevails  in  the  wood,  and  whicft  gives  it  its 
hardness,  is  the  woody  fibre , represented  in  Fig.  42.  - This 
is  an  elongated  cellular  body,  as  there  represented,  ter- 
minating in  a point  at  the  two  extremities.  Its  walls  are 
very  thick,  generally  so  thick  that  their  interior  cavity  is 
;much  reduced.  This  thickness,  as  well  as  the  colouring 
* of  the  fibres,  varies  with  the  different  parts  of  wood,  with 
1 the  age  of  the  stem,  and  even  with  the  nature  of  the 
l tree  that  is  under  examination.  The  woody  fibres  press 
f end  to  end,  one  against  the  other,  and  become  so  en- 
. tangled  as  to  constitute  what  is  called  a fibrous  tissue, 

'very  difficult  to  pierce  when  cut  across,  but,  on  the  con- 
trary, easy  enough  to  divide  when  cut  longitudinally. 

1 his  woody  fibre  is  not  the  only  element  composing 
wood.  Cut  transversely  a branch  of  the  Vine  (a  plant 
:in  which  the  elements  we  are  going  to  speak  of  acquire 
a considerable  volume),  and  apply  the  eye  to  one  end  ; 
if  the  branch  is  straight,  you  will  see  the  light  at  the 
other  end.  Examine  tire  surface  of  the  section  of  the 
branch,  either  with  the  naked  eye  or  with  a magnifying 
-glass,  and  it  will  be  observed  that  it  is  perforated  with 
a considerable  number  of  small  holes,  of  unequal  size. 

If  you  introduce  a hair  or  a very  fine  thread  into  one  of 
these  openings,  you  will  succeed  in  passing  the  thread  to 
the  other  end  of  the  branch.  Continuous  canals,  there- 
fore, exist  in  the  interior  of  the  vine  branch.  These 
'canals,  formed  of  a membrane  peculiar  to  them,  are  the 
vessels. 

If  a portion  of  the  transverse  surface  of  a log  of  Oak 
' 's  neatly  cut,  it  will  be  observed  that  the  inside 

‘edge  of  each  ligneous  zone  presents  a certain  number  of 
: small  holes,  clearly  perceptible  to  the  naked  eye,  or  at  least  with  the 
. P of  a common  lens;  these  are  the  orifices  of  vessels,  rather  large 
nn  size.  In  the  middle  of  the  ligneous  zone  the  vessels  are  much 
™a'ler'an(1  sometimes  aimost  imperceptible.  Examine  the  wood 

, Hornbeam,  Lime,  or  Maple  in  the  same  manner,  and  it  will 
>e  observed  that  the  internal  edge  of  the  zone  is  not  now  occupied 

| y arg®  vessels,  but  is  almost  entirely  riddled  by  the  orifices  of 

c * 


Fig.  42. 
Woody  fibres 
magnified. 
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smaller  and  more  evenly-sized  vessels,  which  become  indistinct 
towards  the  external  edge  of  each  zone. 

What  is  the  structure  and  function  of  these  different  vessels? 
They  resemble  a cylinder,  with  constrictions  at  intervals,  more  or 


woody  fibres. 

less  marked,  having  also  transverse  lines  dividing  them  into 
superposed  joints.  Sometimes  the  remains  of  diaphragms  correspond 
in  the  interior  of  the  vessel  to  these  contractions  and  lines.  In  one 
word,  these  cylinders  appear  formed  of  cells,  placed  end.  to  end, 
the  partitions  of  which  have  been  destroyed.  I heir  exterior  walls 
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: show  punctations,  striae,  and  reticulations,  presenting  very  beautiful 
patterns,  which  result  from  the  unequal  thickening  of  the  walls, 
l forming  inequalities  which  are  the  result  of  certain  laws  of  sym- 
metrical deposition.  Fig.  34  represents  these  vessels  in  the  melon. 
From  the  peculiar  appearance  offered  by  their  external  walls,  which 
are  marked  with  small  dots,  furrows,  and  streaks,  they  are  called 
1 doited  and  striated  vessels. 

There  is  a particular  part  of  the  wood,  however,  in  which  the 
vessels  are  of  a very  different  nature  from  that  just  indicated.  We 
1 find  these  round  the  pith,  in  the  innermost  portion  of  the  woody 
1 circle,  and  never  anywhere  else  in  the  wood.  These  vessels,  with 
the  slender  fibres  which  accompany  them,  have  received,  and  most 
improperly  retained,  the  name  of  the  medullary  sheath.  We  say 
i improperly,  for  here  there  is  only  a combination  of  vessels,  and  no 
sheath.  The  image  which  this  word  recalls  is  not  of  a nature  to 
: enable  us  to  understand  the  important  modification  of  structure 
’ which  belongs  to  the  innermost  vessels  of  the  woody  circle. 

Fig.  44  represents  the  central  part  of  a piece  of  tree  as  seen 
under  the  microscope,  with  a very  strong  magnifying  power.  In 
this  central  portion,  the  vessels,  of  which  we  are  speaking,  on  one 
-side  touch  the  pith  at  the  centre  of  the  stem,  and  are  on  the  other 
side  in  contact  with  the  woody  fibres. 

The  structure  of  these  vessels  is  very  singular.  They  form  some- 
what elongated  fibres,  still  more  slender  at  the  extremities.  Any  one 
would  believe  at  the  first  glance  that  these  vessels  were  very  finely 
streaked  transversely,  and  that  their  external  coat  was  continuous; 
but  if  subjected  to  the  slightest  pulling,  they  unroll  like  a spiral 
spring.  These  vessels  are,  then,  formed  of  a spiral  thread,  twisted 
into  a coil  with  contiguous  spiral  turns,  which  are  joined  together  by 
a membrane,  which  is  so  extremely  thin  that  it  is  difficult  to  find  the 
traces  of  it  when  the  spiral  tube  has  been  unrolled. 

There  is  one  final  peculiarity  which  marks  the  section  of  the  stem 
of  one  of  our  forest  trees.  It  is  that  assemblage  of  diverging  lines 
which  bear  the  name  of  medullary  rays.  In  a transverse  section  of 
t the  stem  of  a tree,  the  mass  of  wood  is  traversed  by  a great 
number  of  radiating  lines,  all  of  which  start  from  the  bark  and 
converge  towards  the  pith,  or  medulla.  But  they  do  not  all  reach 
it;  there  is  a certain  number  which  stop  short  in  some  of  the  layers, 
more  or  less  deep  in  the  trunk,  without  reaching  the  pith  at  all. 
..These  radiating  lines  result  from  the  transverse  section  of  cellular 
laminne,  the  edge  of  which  we  see,  and  the  length  and  thickness  of 
which  are  variable. 


44 


THE  VEGETABLE  WORLD. 


Fig.  45  represents  the  medullary  rays  of  a trunk  of  Cork-tre* 
( Quercns  Suber),  in  a transverse  section.  Fig.  46  shows  the  same 
organs  in  a similar  section  of  the  stem  of  the  Maple,  magnified  by 
means  of  the  microscope.  In  this  last  figure,  m r are  the  medullary 
rays,  which  go  from  the  centre  to  the  circumference  of  the  stem. 
The  spiral  vessels,  the  woody  fibres,  and  the  dotted  vessels  are 
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Fig.  45.— Medullary  rays  of  the  Cork  tree 
(horizontal  section). 


M R 

Fig.  46. — Medullary  rays  of  the  Maple, 
(radial  .section). 


represented  by  the  letters  s,  w F,  D v,  and  the  pith  by  the  letter  M.  j 
To  make  this  more  clear  to  the  reader,  we  avail  ourselves  of  an  1 
illustration  borrowed  from  Mr.  Christopher  Dresser’s  “ Rudiments  of  j 
Botany  ” (Fig.  47),  in  which  a is  a horizontal  section  of  an  exogenous  1 
stem— that  is,  of  a stem  consisting  of  pith,  wood,  and  bark,  which  is  9 
enlarged  by  external  additions,  a b c are  the  cellular  mass  of  the  J 
stem,  in  which  bundles  of  woody  fibre,  d,  have  been  developed.  By  1 
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tthe  disposition  of  these  bundles,  the  cellular  matter  has  become 
; divided  into  a central  portion,  a,  which  is  the  pith,  an  outer  portion, 
,c , which  is  the  bark,  and  the  plates,  b,  intervening  between  the 
1 bundles  of  wood  fibre  which  connect  the  bark  and  the  pith ; these 
are  the  medullary  rays,  b is  the  section  of  an  older  stem,  in  which 
; a bundle  of  woody  fibre  has 
Ibeen  deposited  between  a 
ieach  of  the  older  bundles.  6 
( a , pith  ; b,  medullary  rays  ; 
i c,  cortex,  or  bark;  d,  bundles 
i of  wood-fibre. 

The  vertical  section,  c, 

; represents  a portion  of  a 
• stem  with  the  bark  removed, 

; showing  that  the  bundles  of 
i fibre,  d,  do  not  descend  ver- 
tically through  the  cellular 
i tissue,  b , but  in  waved  lines, 
dividing  the  cellular  tissue 
into  lenticular  masses,  which 
form  the  medullary  rays,  b. 

Most  trees  are  provided 
; with  medullar)'  rays  of  only 
j one  kind.  A few'  only  pre- 
] sent  thick  and  thin  rays 
] together.  Thus  in  the  Oak 
or  the  Hornbeam  w;e  find 

| : both  thick  and  thin  rays,  whilst  in  Willow  and  Maple  the  rays  are 
j visibly  equal. 

During  the  summer  and  autumn,  the  wood  cells,  which  are  as  yet 
j unindurated,  are  the  seat  of  disposition  of  starchy  matter  in  small 
granules.  This  is  dissolved  in  the  sap  during  the  following  spring, 
and  supplies  the  plant  with  the  materials  for  the  development  of  new 
foliage. 

The  barb  of  trees  is  essentially  composed  of  fibrous  and  cellular 
tissue  ; but  it  is  easy  to  understand  how  varied  are  the  forms,  dis- 
position, and  structure  of  these  elements,  when  wre  consider  the 
extraordinary  variety  in  the  appearance  of  the  bark  of  trees,  and  the 
diversity  of  their  products.  To  explain  everything  which  relates  to 
the  structure  of  the  bark  would  lead  us  into  details  which  our  space 
does  not  permit ; we  must  therefore  limit  our  remarks,  and  content 
ourselves  with  pointing  out  the  principal  characteristics  of  bark, 


Fig.  47. — Sections  of  an  Exogenous  Stem. 
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considering  in  most  cases  trees  of  our  own  climate.  Briefly,  the 
young  stem  is  invariably  covered  with  a thin  cuticle,  the  epidermis. 
As  the  stem  increases,  new  bundles  of  woody  fibres  are  deposited  in 
regular  annular  layers,  one  in  each  year,  the  new  layers  being  deposited 
outside  those  already  formed.  The  new  layers  of  bark  and  wood 
are  thus  formed  almost  in  contact,  being  juxtaposed.  The  epidermis 
covers  the  bark,  as  it  does  every  other  part  of  the  vegetable,  but  its 
existence  is  altogether  ephemeral.  It  is  destroyed  at  an  early  stage 
as  much  by  the  growth  of  the  vegetable  as  by  the  action  of  external 
agents.  It  is  otherwise  with  the  cork  or  saber,  which  forms  the  next 
layer,  the  cells  of  which  are  of  a cubical  form,  and  are  closely  united 
to  each  other  with  thin  walls  or  partitions,  without  colour  at  first,  but 
afterwards  acquiring  a brownish  tint. 

In  many  trees  the  cork  is  very  slightly  developed.  But  this  is  not 
the  case  with  the  Cork-oak  ( Quercus  Saber).  In  this  beautiful  tree, 
which  furnishes  man  with  one  of  his  most  useful  commercial  products, 
the  suberous  layer  acquires  an  extraordinary  thickness  ; it  is,  in  short, 
the  substance  known  commercially  as  cork,  in  Latin  saber , whence 
the  specific  name  of  the  tree.  When  about  five  years  old  the  corky 
layer  which  constitutes  the  greater  part  of  the  bark  begins  to 
make  a remarkably  quick  growth  ; then  all  the  energy  of  its 
vegetation  seems  to  concentrate  itself  on  this  part  of  the  tree. 
New  cells  appear  on  the  internal  face  of  the  primitive  zone, 
pushing  outwards  the  exterior  cells  which  preceded  them.  Inde- 
pendently of  these  cells,  the  successive  accumulation  of  which  con- 
stitutes the  mass  of  cork,  others  are  formed  which  are  shorter,  darker 
in  colour,  of  a flat  or  plate-like  form,  and  which  divide  the  mass  of 
cork  into  successive  zones  of  growth.  This  mass  attains  by  degrees 
to  a considerable  thickness.  If  left  to  itself,  it  would  crack  so 
deeply  as  td  become  unfit  for  the  uses  to  which  cork  is  destined. 
It  is  necessary,  therefore,  to  strip  it  off  before  it  acquires  this  hard 
and  fissured  appearance. 

Barking  or  peeling  off  the  suber  of  the  Cork-oak  does  no  injury  to 
the  tree;  it  is  so  managed  as  to  avoid  injury  to  the  newly  formed 
suberous  layer,  and  consequently  to  the  living  and  under-lying  layers 
of  the  bark.  The  operation  is  usually  performed  when  the  trees  have 
attained  the  circumference  of  ten  or  twelve  inches.  The  process 
is  performed  during  the  summer  months,  by  cutting  a longitudinal 
notch  in  the  trunk  of  the  tree,  intersecting  it  with  several  transverse 
incisions  distant  about  forty  inches  from  one  another.  The  bark  is 
beaten  in  order  to  break  away  the  adhesion  of  the  cork  to  the  living 
layers,  and  separate  the  under-lying  tissues,  and  it  is  then  detached 


II. — GaihcrinK  the  Bark  of  the  Cork  Tree. 
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in  the  shape  of  cylindrical  pieces,  by  means  of  the  handle  of  an  axe, 
made  crooked  and  thin  at  the  end,  as  represented  in  Plate  II. 

The  Cork-tree  is  peculiar  to  hot  countries.  Algeria  possesses 
several  forests  of  this  tree  in  course  of  working.  Spain  has  long 
been  celebrated  for  its  produce.  The  crops  of  cork  are  generally 
gathered  in  each  forest  once  every  eight  years. 

The  cork  lies  immediately  over  a cellular  mass  of  a very  different 
nature.  The  cells  which  constitute  this  layer  are  polyhedral,  they 
are  thicker  and  more  closely  joined,  and  of  a greenish  colour.  This 
colouring  is  owing  to  the  presence  of  chlorophyll  or  leaf  -green,  a matter 
peculiar  to  all  the  green  organs  of  vegetables,  which  is  applied  in 
granules  to  the  internal  face  of  the  cellular  walls.  Chlorophyll 
presents  itself,  in  a mature  state,  under  the  form  of  very  small  rounded 
masses,  formed  of  albuminous  and  fatty  matter,  sometimes  enclosing 
small  kernels  of  starch  in  their  interior,  and  appearing  to  be  super- 
ficially penetrated  by  the  green  colouring  matter. 

To  these  three  cortical  formations  a fourth  must  be  added,  which 
bears  the  name  of  hast  or  liber,  and  generally  appears  formed  of 
layers  composed  of  elongated  cells  with  alternately  thick  and  thin 
walls.  The  first  are  fibres  of  a brilliant  white,  longer  and  more 
slender  than  the  woody  fibres;  their  walls  are  very  thick,  and  are 
often  dotted  and  extremely  tough. 

The  fibres  of  bast  render  an  important  service  to  human  industry, 
since  they  furnish  the  materials  for  ropes,  threads,  and  the  strongest 
as  well  as  the  most  delicate  cloths.  In  Fig.  48  the  fibres  of  ITanp 
( Cannabis  saliva)  are  shown  as  a common  example  of  the  vegetable 
tissue  known  under  the  name  of  bast.  These  fibres  are  joined  in 
bundles.  The  bundles  are  arranged  in  concentric  circles,  frequently 
joined  to  one  another  by  anastomosis,  and  constitute  very  thin 
super-imposed  layers,  which  appear  like  a sort  of  tissue  of  a more  or 
less  loose  texture.  The  whole  of  these  layers  together  were 
formerly  compared  to  a book,  every  leaf  of  which  would  represent  a 
layer.  Hence  the  rather  unsuitable  name  of  liber. 

I he  cells  with  thin  walls  interposed  between  the  layers  of  bast 
in  spring  enclose  starch,  and  their  very  thin  walls  are  extensively 
punctured,  the  punctations  being  filled  in  by  wonderfully  delicate 
network,  with  interstices  often  not  more  than  T(-,Jtf()th  part  of  a line  in 
diameter.  I hese  cells,  whose  physiological  functions  appear  to  be 
important,  are  called  sieve-cells. 

We  cannot  conclude  our  examination  of  bark  without  noticing 
the  existence  of  a product  which  latterly  has  occupied  the  attention 
of  botanists.  We  mean  the  latex  and  laticiferous  vessels. 
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In  the  bark  and  in  the  pith  of  some  trees,  vessels  are  noticed 
very  different  from  those  we  have  hitherto  spoken  of.  They  are 
remarkable  at  once  for  their  structure  and  their  contents.  They 
are  tubes,  simple  or  ramified,  sometimes  completely  independent, 
sometimes  attaching  themselves  one  to  the  other  in  a continuous 
length.  While  the  vessels  traceable  in  the  woody  fibres  are  formed 


Fig.  48.--Ha.st  fibres  of  Hemp.  Fig  49.  - Laticiferous  vessels  in  Celandine. 


of  cells  which  can  be  separated  one  from  the  other  by  the  use  of 
proper  means,  the  cells  constituting  the  laticiferous  vessels  are,  on  the 
contrary,  so  intimately  blended  together  that  neither  mechanical  nor 
chemical  action  can  separate  them. 

The  laticiferous  vessels  contain  a juice,  generally  coloured.  It 
is  easily  proved,  under  the  microscope,  that  this  liquid  is  composed 
of  an  uncoloured  serum,  holding  in  suspension  numerous  and  very 
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small  giobules,  to  which  it  owes  its  colouration.  This  liquid  is  called 
latex.  But  what  strikes  the  observer  as  above  all  remarkable,  is  the 
circulating  movement  which  is  the  property  of  latex.  The  trans- 
parency of  the  vascular  walls,  and  the  presence  of  the  granules, 
render  this  movement  very  perceptible. 

The  latex  is  very  abundant  in  some  plants.  Place  on  the  stage 
of  a microscope,  and  on  a thin  plate  of  glass,  a young  leaf,  for  in- 


Fig.  50. — Transverse  and  longitudinal  sections  of  the  trunk  of  the  Maple. 


stance,  of  Chelidonium  majus — better  known  as  Celandine  (Fig.  49) — 
still  attached  to  the  branch,  or  a sepal  of  the  same  plant,  of  which 
the  latex  is  an  orange  yellow ; or  a petal  of  the  Poppy , of  which  the 
latex  is  white ; or  a stipule  of  Ficus  elastica  (one  of  the  caoutchouc 
trees) ; we  shall  see  in  all  these  cases  the  latex  descending  in  one 
branch  of  the  network  of  the  laticiferous  vessels,  and  ascending  in 
another,  returning  sometimes  to  its  point  of  departure,  and,  in  fact, 
circulating  with  a rapidity  greater  in  proportion  as  the  temperature  is 
warmer  and  vegetation  more  active.  Gutta-percha,  caoutchouc,  and 
°Pm"j  are  ^ie  products  of  the  latex  of  certain  plants. 

I lie  elements  entering  into  the  composition  of  the  trunks  of 
torest  trees  are,  as  we  see,  rather  complex.  Having  described  each 
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in  its  turn,  it  will  be  instructive  to  bring  the  whole  of  them  under  the 
eyes  of  the  reader. 

I1  ig-  5°  represents  a section,  both  horizontal  and  vertical,  of  a trunk 
of  the  Maple  (Acer  campestre).  The  structures  embraced  by  the  lines 
marked  i represent  the  wood  of  the  first  year;  those  in  2 the  wood 

and  bark  formed  during  the  second  year ; 
and  those  in  3 the  tissues  forming  the 
bark  of  the  first  year.  In  the  centre  of 
the  stem,  m represents  the  pith,  the  cells 
of  which  are  polyhedral.  The  spiral 
vessels  of  the  medullary  sheath,  coming 
next  to  the  pith,  and  enveloping  it  on 
all  sides,  are  represented  by  the  letters 
x E m.  Then  follow  three  groups  of  woody 
fibres , F 1? ; the  dotted  vessels,  v p being 
placed  alternately  ; c is  the  cambium  layer. 
The  bark,  enclosed  by  the  line  marked  3, 
succeeds  these  substances,  the  fibres  of 
the  bast  lying  at  e c,  the  cork  at  the 
letters  E s,  the  laticiferous  vessels  at  the 
letters  v L,  and  the  herbaceous  layer  at 
the  letters  f c,  the  epidermis,  e p,  bristling 
with  hairs,  forming  the  external  surface  of 
the  trunk.  The  medullary  rays  are  plainly 
enough  observable  on  the  horizontal  sec- 
tion ; they  commence  with  the  pith,  and 
stop  with  that  part  of  the  wood  which 
belongs  to  the  second  year’s  growth. 

Having  reviewed  all  the  constituent 
elements  belonging  to  the  tmnks  of  forest 
trees  with  membranous  leaves,  we  have 
now  to  speak  of  the  structure  of  the  stems 
of  Firs  and  Pines — cone-bearing  trees. 
These  are  at  once  easily  distinguished  from 
the  trees  we  have  been  considering  by  the 
structure  of  their  wood,  which  is  exclusively  formed  of  large  fibres, 
without  any  appearance  of  vessels,  except  the  ring  of  spiral  vessels 
forming  the  medullary  sheath.  These  woody  fibres  (Pig.  51)  present 
besides  the  singular  peculiarity  of  exhibiting  on  each  of  their  lateral 
faces — namely,  those  which  look  towards  the  medullary  rays— a row 
of  dots  or  punctations,  each  surrounded  with  a disk-like  ring.  I he 
wood  is  traversed  by  resiniferous  ducts , which  are  interstices  in  which 


Fig.  si-  _ 
Woody  fibre  of  the  tir. 
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the  resin  produced  by 
accumulates.  Fig.  52 
represents  the  trans- 
verse section  of  the 
stem  of  a Fir-tree.  We 
see  that  conifers,  like 
other  trees,  present  a 
central  medullary  ca- 
nal, concentric  woody 
and  cortical  layers. 
But  vessels  have  no 
existence  in  these 
stems,  and  the  medul- 
lary rays  are  scarcely 
visible. 

Stems  which  in- 
crease in  the  way 
which  has  been  de- 
scribed by  external  cir- 
cumferential additions 
are  said  to  be  exo- 
genous. Their  seed- 
lings usually  have  two 
seed-leaves  or  cotyle- 
dons. Hence  they  are 
also  called  Dicotyle- 
dons. All  British  trees, 
and  a vast  number  of 
our  smaller  shrubs  and 
plants,  have  this  form 
of  stem. 

The  general  ap- 
pearance of  Palm-trees 
is  very  different  from 
that  of  our  indigenous 
trees — their  long  and 
drawn-out  stem  ap- 
proximately equal  in 
thickness  from  the  base 
to  the  summit,  and 
completely  bare,  that 
is,  not  ' divided  by 


the  cells  surrounding  it  is  deposited  and 


F’g  52. — Transverse  section  of  a Fir. 


Fig,  53.  Section  of  the  stem  of  a I’alm. 
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boughs  and  branches,  making  them  like  some  tall  column  sur- 
mounted with  a thick  tuft  of  leaves.  What  is  the  interior  structure 
of  such  a stem?  To  give  an  idea  of  its  formation,  we  must  first 
understand  that  the  growth  of  the  Palm-tree  differs  from  that  of  any 
group  of  trees  we  have  hitherto  considered.  Palm- 
trees  do  not,  like  our  evergreen  and  forest  trees, 
increase  their  growth  by  concentric  external  layers, 
deposited  between  the  wood  and  the  bark.  The 
interior  structure,  therefore,  must  show  arrangements 
very  different  from  those  we  have  been  describing. 
Here  there  is  no  single  central  pith,  no  concentric 
layers  distinctly  separating  the  pith,  the  wood,  and 
the  bark ; no  medullary  rays  diverging  from  the 
centre  to  the  circumference.  If  we  cut  the  stem  of 
a Palm  across,  we  shall  immediately  see  that  it  differs 
as  much  from  the  trunk  of  our  trees  in  its  inmost 
organisation  as  it  does  in  its  outward  appearance. 
We  look  in  vain  for  the  central  pith,  the  concentric 
zones,  the  radiating  lines,  which  so  plainly  charac- 
terise the  wood  of  our  indigenous  trees.  We  see,  on 
a groundwork  of  palish  colour,  little  spots  of  a deeper 
tint,  formed  by  a more  solid  tissue.  These  little 
rounded  or  half-moon  shaped  spots  are  more  nu- 
merous, more  crowded,  darker  coloured,  and  in 
general  larger  towards  the  circumference  of  the  stem 
than  they  are  in  the  central  part.  This  stem,  there- 
fore, appears  at  first  sight  formed  of  two  descriptions 
of  tissue,  one  rather  soft  and  pulpy,  forming  the 
principal  mass,  the  other  very  solid,  forming  little 
islets  scattered  through  the  former  (Fig.  53).  It  is 
called  endogenous ; it  is  characteristic  of  plants  with 
a single  seed-leaf  to  the  seedling. 

Microscopic  examination  has  shown  us  that  the 
first  of  these  tissues  is  exclusively  formed  of  cells,  and 
may  be  compared  to  the  pith  of  our  indigenous  trees. 
It  is  traversed  also  by  vascular  bundles  of  very  tough 
fibres,  the  tortuous  course  of  which  may  be  traced 
theoretically  by  the  help  of  Fig.  54,  in  which  letters  a b c d,  represent 
the  different  interlacings  of  these  bundles  in  the  middle  of  the  pith. 
The  fibrous  bundles  which  traverse  the  stem  of  the  Palm  and  other 
trees  belonging  to  the  same  natural  group,  present  arrangements 
which  are  very  interesting  to  examine.  I he  anatomical  structure  of 


Fis-  54- 

Theorct  1 cal  figure 
showing  the  internal 
structure  of  the  stem 
of  the  Palm. 
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each  of  them  does  not  appear  to  be  alike  through  their  whole  length  ; 
it  seems  to  become  more  simple  the  farther  they  are  distant  from  the 
point  where  they  leave  the  stem  to  pass  into  the  leaves.  In  its 


higher  part,  at  the  end  of  its  course,  the  fibrous 
bundle  possesses  the  characteristic  structure  which 
it  has  in  the  stems  of  our  indigenous  trees,  in- 
cluding the  medullary  sheath  ; it  presents,  in  fact, 
spiral  dotted  and  striated  vessels  of  a greater  or  scaiarif.f™  veLu  from 
less  size,  and  woody  fibres.  a Tree  Fem. 

The  Tree  Ferns  of  warm  climates  approach  in 
their  appearance  much  nearer  to  Palms  than  to  our  indigenous  trees. 
Their  slender  trunks,  simple  and  branchless,  and  of  nearly  equal 
thickness  from  the  base  to  the  summit,  support  at  a great  height  a 
tuft  of  leaves.  Nevertheless,  Ferns  differ  much  from  Palms  in  their 
internal  structure.  Round  an  abundant  pith  the  fibro-vascular  bundles 
are  an-anged  in  plates,  showing  in  the  transverse  section  of  the  stem 
winding  forms,  more  or  less  irregular,  and  grouped  in  circles  towards 
the  circumference  of  the  trunk.  This  is  shown  in  Fig.  55,  repre- 
senting the  horizontal  section  of  the  stem  of  a Tree  Fern. 


Fig.  55. — Section  of  the  stem  of  a Tree  Fern. 
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The  bundles  traverse  the  stem  of  the  Tree  Fern  from  top  to 
bottom ; they  form,  in  fact,  a perforated  cylinder,  the  perforations 
corresponding  to  the  bases  of  the  fronds.  The  constituent  fibres  are 
very  tough,  impregnated  with  a dark  brown  colour,  and  containing 
cellular  tissue  and  vessels.  Among  these  vessels  we  particularly  notice 
prismatic  tubes,  which  show  on  each  of  their  faces  horizontal  clefts 
very  close  to  each  other,  and  at  equal  distances — called  scalariform 
vessels.  Fig.  56  shows  the  structure  and  relative  arrangement  of  the 
scalariform  vessels  from  the  trunk  of  a Tree  Fern.  These  vessels  are 
represented  as  they  appear  under  the  microscope.  All  ferns  have 
stems  of  this  form. 

The  rind  or  bark  marked  by  the  cicatrices  of  leaves  or  fronds, 
shows  that  its  leaves  are  produced  at  the  summit  only. 
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fig.  57. — Pollard  Willows. 


III. — Ok  Buds. 

We  have  studied  the  tortuous  and  deformed  roots,  and  denuded 
trunks  of  trees ; before  considering  the  branches,  the  boughs,  the 
leaves,  and  the  flowers  which  decorate  them,  we  pause  at  the  organ 
from  which  emanate  all  these  elements.  We  speak  of  the  bud,  which 
dcs  under  its  delicate  green  envelope  the  source  of  these  brilliant 
Tho  h,CIitS  Nr 1 ture’,of  whlch  every  >'ear  witnesses  the  birth  and  death. 

is  canaM^f1  faCt’  ,the- Cradle  of  the  >'oun£  Plant.  This  organ  alone 
LS  wi  rcPr°duang  a new  individual,  and  the  horticulturist  is 
rnSns  Tn  rny  w°nderful  multiplications  of  species  through  its 

IS  ^e  seoamtoi1  fary  c,rucumsta1nces-  however,  the  bud  is  not  intended 
t separated  from  the  mother  plant : the  function  of  the  mother 
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plant  is  to  nourish,  strengthen,  and  increase  its  growth  until  it  becomes 
an  organ  taking  part  with  the  others  in  the  life  of  the  plant. 

The  bud  may  therefore  be  considered  as  a fundamental  element  in 
the  plant,  which,  without  it,  would  soon  perish.  It  is  the  bud  which 
year  by  year  repairs  the  losses,  supplies  the  flowers,  the  leaves  and 
the  branches  which  have  disappeared.  Through  its  means  the  plant 
increases  in  growth.  Through  it,  its  existence  is  prolonged.  The 
bud  is  the  true  renovator  of  the  vegetable  world.  It  may  be  said, 
in  fact,  that  a plant  is  all  bud  ; there  is  scarcely  any  part  that  does 
not  produce  them  ; the  roots,  the  leaves,  the  flowers  even,  may 
accidentally  give  birth  to  buds,  for  Nature  never  loses  sight  of  the 
phenomena  essential  to  organic  life — namely,  the  production  of  new 
beings. 

Buds  are  of  two  kinds — namely,  buds  which  produce  leaves  and 
branches,  and  buds  which  contain  both  leaves  and  flowers. 

The  leaf-bud  is  a scaly  conical  organ  placed  in  the  axil  of  a leaf — 
in  fact,  a rudimentary  branch,  so  to  speak,  formed  as  the  growing 
season  is  about  to  close.  The  growing  point  is  composed  of  cellular 
tissue,  in  direct  communication  with  the  pith  of  the  stem. 

The  arrangements  of  the  scales  of  buds  are  very  various : the 
scales  being  rudimentary  leaves,  the  arrangements  of  scales  are  also 
the  arrangements  of  leaves.  Some  of  their  forms  are  familiar  to  us. 
There  are  no  vascular  structures  at  the  growing  point  of  the  bud  itself, 
but  spiral  vessels  and  woody  fibres  make  their  appearance  near  to  the 
base  of  the  cone. 

The  flower-bud,  on  the  other  hand,  is  a stationary  axis  surrounded 
by  rudimentary  leaves  ; its  growing  point  has  become  quasi-paralysed, 
and  has  no  power  of  elongating  itself ; it  is,  in  short,  a stunted  branch, 
from  which  the  power  of  growth  has  been  withdrawn.  It  is  well 
known  that  any  violent  check  to  the  vegetative  growth  of  a plant  is 
favourable  to  the  production  of  flower-buds.  A conifer,  for  example, 
whose  roots  have  got  down  into  bad  soil,  will  suddenly  produce  cones 
all  over.  This  is  often  the  precursor  of  its  decease. 

It  is  necessary  to  avoid  confounding  the  leaf-bud  with  the  flower- 
buds,  which  contain  only  the  flower  ready  to  burst,  to  astonish  with 
its  beauty,  and  disappear.  The  leaf-bud , in  its  serried  and  complex 
mass,  includes  all  the  elements  necessary  to  the  production  of  a young 
plant,  and  as  we  shall  see,  it  often  suffices  to  produce  a new  individual. 

Buds  are  the  first  stage  and  the  earliest  form  of  the  vegetable  axis ; 
they  occupy  the  summit  of  the  stem  which  they  are  destined  to  pro- 
long, or  the  arm-pit  or  axil  of  the  leaves  upon  the  stem  of  which  they 
are  destined  to  form  the  branches.  In  the  case  of  herbaceous  plants 
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in  general,  and  with  a great  many  trees  of  equinoctial  countries,  whose 
vegetation,  so  to  speak,  enjoys  no  annual  repose,  the  buds  are  naked , 
that  is  to  say,  all  the  young  leaves  resemble  each  other,  and  produce 
the  true  leaves  as  they  enlarge.  But  in  countries  where  the  winter, 
more  or  less  rigorous,  would  destroy  the  delicate  organs,  the  external 
leaves  which  coyer  the  others  are  subjected  to  modifications  which 
transform  them  into  protecting  organs.  They  are  changed  into  scales — 
coriaceous  membranes,  frequently  furnished  on  the  interior  with  an 
abundant  down,  or  thick  hair,  or  with  a coating  of  resinous  juice, 
insoluble  in  water,  and  preserving  considerable  warmth.  Under  this 


shelter  the  rudiments  of  the  young  plant  are  so  effectually  swaddled 
up,  so  to  speak,  as  to  be  thoroughly  protected  from  the  external  air. 
Bxpenment  proves  that  where  the  buds  are  detached  from  the  tree, 
and  the  wound  covered  over  with  a varnish,  they  have  remained  fora 
long  time  under  water  without  experiencing  the  least  change. 

mrt  ,modlfied  leaves>  then>  but  it  is  not  always  the  same 

part  of  the  leaf  which  constitutes  them.  Nature  employs  divers 

a,  !eaf  into  a scale-  Again,  between  the 
series  of  “!?• th®  l-eaf  whlch  they  enclose,  we  frequently  find  a 
nmtimornhotTo?1^  throw  considerable  light  on  the 

from  one  state  to  th  "n!b  t lC  1S  the  seat  when  *t  passes  insensibly 
• Gooseberry  ( 1.  lMg<  6l’  whlch  represents  the  leaf  of  the 

} ( ')  gradually  passing  from  the  leafy  state  to  the  scaly 
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state,  shows  sufficiently  the  transition  from  the  one  organ  to  the  other, 
to  render  any  further  detail  unnecessary. 

The  leaves  are  not  always  disposed  in  the  same  manner  in  the 
bud,  whether  we  consider  them  in  their  isolated  state,  or  in  the 


Fig.  61.  — Gradual  transformation  of  the  leaves  of  the  Gooseberry 
(Ril'ts  Grossularin)  into  scales. 


positions  they  occupy  in  reference  to  the  others. 

The  structure  of  buds  sometimes  becomes  a 
characteristic  very  useful  to  the  forester  when  he 
wishes  to  acquaint  himself  with  the  names  of  trees 
during  winter. 

Let  us  consider  each  leaf  independently  of  the 
others.  These  are  the  different  situations  that  the 
leaf  may  assume  in  the  interior  of  the  bud : — It 
may  be  folded  up  transversely  in  such  a manner 
that  the  upper  part  rests  over  the  lower,  as  in  the 
Tulip-tree  {Liriodmdron  tulipiferum ),  Fig.  63.  It 
may  fold  in  its  length  in  such  a manner  that  one 
half  of  the  leaf  may  lie  over  the  other  half,  as  in 
the  Almond-tree  ( Amygdalus  communis ),  Fig.  64. 

It  may  be  folded  several  times  in  fan  shape,  as 
in  the  graceful  Birch-tree  (Fig.  62);  rolled  round 
itself,  as  it  were,  as  in  the  Indian  Shot  ( Canna 
indica),  Fig.  66  ; rolled  on  both  edges,  outwardly, 
as  in  the  Dock  ( Rumcx ),  Fig.  7 1,  or  inwardly,  as  in 
the  Poplar,  Fig.  65. 

We  need  not  enter  into  more  minute  details  on  this  subject 
Figs.  67,  68,  and  69,  which  represent  vertical  sections  of  the  buds  of 
Sage  {Salvia  officinalis ),  Lilac  (Syringa  vulgaris),  and  the  well-known 


ig  6a 
Bud  of  the  Birch. 
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Iris,  will  suffice  to  prove  the  mutual  connection  of  the  young  leaves 
in  certain  vegetables,  while  they  are  yet  shut  up  in  the  bud. 

In  most  trees  of  temperate  regions  the  buds  make  their  appear- 
ance in  spring,  stopping  at  an  early  stage  of  their  development,  and 
only  elongating  themselves  in  the  following  spring.  They  ramify 
slowly,  and  it  is  only  once  a year  that  branches  are  produced.  Never- 
theless, in  the  case  of  the  Peach-tree  and  the  Vine,  two  generations 
of  branches  are  produced.  The  cause  of  this  is,  that  their  scaly  buds 


Fig.  63.-  Expanding  Bud  of  the  Tulip-tree.  Fig.  64.- Expanding  Bud  of  the  Almond. 


have  remained  stationary  during  the  autumn  and  winter  of  the  pre- 
ceding year,  have  elongated  themselves  in  the  spring,  and  given  birth 
at  the  axils  of  their  leaves  to  buds,  which  in  place  of  remaining 
stationary,  and  developing  themselves  only  at  the  commencement  of 
the  approaching  season,  grow  without  interruption,  and  produce  new 
branches.  French  horticulturists  have  given  these  the  name  of 
p/ecocious  buds.  The  branches  which  these  produce,  on  the  other 
hand,  only  carry  scale  buds,  developing  themselves  the  year  after, 
and  therefore  called  dormant  buds. 

V e have  described  normal  buds,  which  are  borne  in  the  axils  of 
the  leaves,  or  which  terminate  the  axis.  There  are  others  which 
present  themselves  without  any  order,  and  the  exact  spot -where  they 
> may  present  themselves  cannot  be  foreseen.  These  are  adventitious 
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Fig  55. — Expanding  Bads  of  the  Poplar.  Fig.  66.-Expat.dmg  Leaves  of  the  Ind.au  Shot. 


Fig.  67. — ' Transverse  section 
of  Sage  Bud. 


Fig.  69. — Section  of  a 
Bud  of  Lilac. 


buds:  they  present  themselves  on  all  parts  of  the  vegetable 
upon  the  stem,  the  leaves,  the  flowers,  and  the  roots.  I he  root  ot 


OF  BUDS. 


63 

’.the  Sumach  {Rhus),  for  example;  of  the  Poplar  or  Pollard  Willow 
(( Scilix  alba)-,  of  the  common  Acacia  (Robinia  pseud-acacia ),  and 
imany  others,  run  horizontally  in  the  soil  very  near  the  surface,  pro- 
ducing adventitious  buds,  which  root  themselves  quickly,  and  rapidly 
1 multiply  the  plant,  so  that  in  a few  years  they  become  a considerable 
i nuisance. 

The  formation  of  adventitious  buds  is  frequently  produced  by 
accidental  irritation.  The  wheel 
1 of  a cart,  for  instance,  grazes 
l the  trunk,  or  the  root  of  a 
! tree  is  wounded  by  the  passing 
[ploughshare,  and  an  adventi- 
tious bud  results.  If  we  cut 
down  the  head  of  a group  of 
1 forest  trees,  the  plants  which, 

1 left  to  themselves,  would  have 
! become  stately  trees,  are  trans- 
i formed  into  stumps,  which  cover 
t themselves  afterwards  with 
branches,  all  of  the  same  age 
and  of  the  same  strength  ; they 
1 have  been  transformed  from 
t trees  of  stately  growth  to  pol- 
1 larded  dwarfs.  In  the  case  of 
: the  Willow,  this  principle  of 
adventitious  budding  has  been 
i largely  utilised.  Willows  of 
enormous  trunks,  but  short  and 
deformed,  surmounted  by  a thick  tuft  of  branches,  as  in  the  en- 
graving at  the  head  of  this  chapter,  are  commonly  known  as  pollards, 
and  owe  their  singular  appearance  to  the  regular  and  periodical 
(cutting  to  which  they  are  subjected.  In  consequence  of  this  muti- 
lation, a great  number  of  adventitious  shoots  are  formed,  which 
subsequently  produce  so  many  branches  of  like  size.  These 
branches  are  cut  to  make  supports  for  young  trees,  for  pea-sticks 
in  agricultural  districts,  and  as  props  for  the  vine  in  wine-producing 
countries.  In  Epping  Forest,  in  the  neighbourhood  of  London,  it 
has  been  the  custom  from  time  immemorial  to  have  annual  sales 
of  these  cuttings,  at  which  the  neighbouring  inhabitants  are  supplied 
with  wood  both  for  firing  and  horticultural  purposes. 

A\  hen  the  Lombardy  Poplar-tree  ( Populus  dilatata ) reaches 
twenty-five-  or  thirty  years,  it  is  cut  down,  when  it  forms  planks  of 


Fig  70. — Budding. 


Fig.  71. — Dock. 

Buds  are  placed  upon  the  stem  at  regular  intervals,  where  they 
develop  themselves  in  the  form  of  branches,  and  extend  the  tree, 
nourishment  being  carried  through  them  to  every  leaf  and  fibre,  It 
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some  value;  but  it  is  also  lopped  every  five  years,  the  result  of 
lopping  being  numerous  adventitious  buds,  which  produce  branches 
much  used  for  fences  and  for  firewood. 
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iis  also  one  of  their  peculiarities,  that,  without  injury  to  these  organs, 
tthey  may  he  separated  from  the  parent  plant  and  placed  upon 
another,  which,  so  to  speak,  becomes  its  nurse.  Horticulturists  profit 
by  this  circumstance  to  produce  upon  a wild  and  worthless  stock 
^sorne  of  their  finest  flowers  and  fruits.  This  process,  known  to 
^gardeners  as  budding,  is  practised  in  many  different  ways,  but  in  all 
the  principle  is  the  same ; the  bud  without  any  of  the  wood  is  care- 
Tudy  removed  from  the  parent  tree  and  applied  to  a corresponding 
ccut  in  the  nursing  one,  covering  the  wound  so  as  to  keep  out  the 
air.  fig.  70  shows  the  manner  in  which  this  is  performed;  b repre- 
sents the  bud  after  it  has  been  removed  from  the  parent  branch  ; 
4A  the  nursing  stem  in  which  an  incision  in  the  form  of  a T has  been 
made  to  receive  it ; c the  bud  secured  in  its  place  by  means  of  wool 
or  cotton  thread,  wound  lightly,  but  closely  round  both.  The  bud 
continues  to  grow  on  its  new  nurse,  and  in  course  of  time  it  furms 
Ji  branch  or  head  of  a tree,  producing  the  same  flowers  and  fruit 
or  which  the  parent  may  have  been"  celebrated.  We  need  not 
enlarge  here  on  the  importance  of  this  principle ; it  is  applied  most 
mccessfully  in  horticulture,  where  some  delicate  species  of  fruit  or 
lowers  is  produced  on  a stem  destitute  of  the  vigour  necessary  to 
nourish  and  bring  it  to  maturity. 

The  leaf-bud  is  thus  a conical  organ  placed  in  the  axil  of  a leaf: 
in  short,  a rudimentary  branch  formed  as  the  growing  season  is 
closing,  and  is  the  nidus  in  which  the  foliage  will  be  formed  in  the 
.orning  spring,  rather  than  the  leaves  themselves,  in  a rudimentary 
condition.  The  central  growing  point  (Fig.  59)  is  composed  of 
.ellular  tissue  possessing  special  powers  of  vitality  and  growth,  and 
closely  connected  with  the  pith  of  the  stem.  From  this  point  all  the 
uture  leaves  have  their  development.  This  growing  point  has  a 
-ertain  analogy  with  the  embryo  in  the  seed,  inasmuch  as  both  are 
loro  visions  for  growth  and  reproduction  ; but  they  differ  in  this,  that 
he  leaf-bud  needs  no  fertilisation  for  its  development,  and  propagates 
1PpdTr1Vt'rUa!  aS  WCi  as  the  sPecies>  while  the  embryo  imperatively 
ndivld^T lbatl°n’  and  C0Dt,niies  1116  secies,  but  not  necessarily  the 
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Fig.  73.— Branch  of  Butcher's  Broom  ( Ruscus  aciilcatiis). 


IV. — Boughs  and  Branches. 

T he  branch  is  formed  by  the  development  of  the  bud,  and  this 
ad,  as  we  have  said,  originates  in  the  axil  of  the  leaf. 


68  THE  VEGETABLE  WORLD.  | 

The  branch  being  only  a secondary  stem  emanating  from  the  \ 
principal  trunk,  necessarily  presents  the  same  modifications  of  form,  j 
of  structure,  and  of  disposition  of  the  leaf,  which  we  observe  in  the 
trunk,  properly  so  called ; but  the  resemblance  between  the  stem 
and  its  branches  is  not  always  complete ; thus,  in  the  Butcher’s  Broom 
( Ruscus  aculeatus),  Fig.  73,  the  branches  are  short,  and  take  so 
immediately  the  form  of  leaves,  that  the  early  botanists  considered  , 
them  to  be  such.  But  an  attentive  observer  will  not  be  deceived 
if  he  considers  that  these  flattened  organs  with  their  foliaceous 
appearance  spring  from  the  axils  of  scales  which  are  the  true 
leaves,  and  carry  flowers ; these  are  the  exclusive  characteristics  of 
branches. 

In  some  plants  the  branches  expand  considerably,  but  in  most 
others  they  remain  slender;  their  terminal  bud  becomes  abortive, 
they  become  pointed  and  hardened  at  the  extremities ; in  short,  they 
are  changed  into  spines,  as  in  the  Hawthorn  ( Cratcegus  oxycantlia). 

A modification,  extremely  curious  and  interesting,  in  the  form  and 
consistence  of  branches,  occurs  in  the  Potato  ( Solarium  tuberosum ), 
Fig.  74,  which  is  developed  under  ground.  The  subterranean  part 
of  the  stem  is  not  green,  and  the  leaves,  if  we  can  call  them  so, 
are  only  small  rudimentary  scales,  in  whose  axils  branches,  which 
extend  more  or  less  in  a horizontal  direction,  develop  themselves, 
and  are  supplied  with  abortive  leaves.  These  branches,  which 
are  thin  and  slender  at  their  origin,  swell  at  their  extremities,  are 
filled  with  a starchy  matter,  and  finally  become  the  tuber,  which  we 
recognise  as  the  potato.  In  short,  if  we  examine  a potato,  we  see 
that  it  is  covered  at  intervals  with  eyes,  or  scales.  At  the  axils  ot 
these  scales  a bud  is  found  ; every  one  knows  that  these  buds,  when 
the  potato  is  stored  in  dark  cellars,  push  out  long  slender  shoots  at 
the  return  of  spring.  The  fact  that  the  parts  here  described  are 
really  portions  of  the  stem,  is  curiously  proved  by  the  following 
instance,  recorded  in  the  Gardeners'  Chronicle , vol.  ii.,  p.  85.  A * 
potato  plant  had  grown  underneath  an  inverted  flower-pot  in  a dark* 
cellar,  where  it  had  formed  itself  into  a perfect  miniature  plant.  I 
Being  only  surrounded  by  air,  it  had  thrown  out  its  branches,  and  ■ 
meeting  with  no  resistance,  it  had  grown  with  the  same  regularity  as  * 
an  ordinary  plant  would  have  done  above  ground.  The  set,  or  old* 
tuber,  was  shrivelled  up,  and  formed  a wrinkled  knob,  out  of  which 
grew  many  branches  and  branchlets.  Of  the  latter,  some  had! 
become  thickened  at  the  point,  resembling  young  potatoes ; othersj 
having  no  power  of  extending  themselves,  had  swelled  close  to  the* 
parent  tuber.  All  were  covered  with  scales,  the  rudiments  of  leaves.! 
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.'At  first  sight  the  plant  appeared  as  if  it  had  been  unable  to  form 
rroots,  but  a more  minute  inspection  showed  that  they  were  really 


Fig.  74.— Subterranean  branches  and  tubers  of  the  Potato. 


beginning  to  form  here  and  there  in  many  places  upon  the  surface  of 
the  branches. 

There  is  a great  difference  between  tubers  and  tuberous  roots — 
between  the  Potato  and  the  Dahlia . for  instance.  The  tuber-like 


Fig.  75. — Spruce  Fir. 
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•oot  of  the  Dahlia  may  be  called  a true  root;  it  has  no  nodes,  or 


Fig.  76. — Horse  Chestnut. 

joints.  On  the  other  hand,  the  tuber  of  the  potato  bears  many  of 
these  nodes. 
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The  length  and  direction  of  the  branches,  as  compared  with  the 
parent  stem,  are  extremely  varied,  and  this  variety  tends  to  give  to 
each  plant  its  special  appearance,  its  peculiar  physiognomy.  If  the 
lower,  and  consequently  first  formed,  branches  continue  to  extend 
themselves  in  the  same  proportion,  and  the  upper  ones  are  shorter 
as  they  approach  the  summit,  the  form  of  the  tree  is  conical  or 
pyramidal,  as  in  the  Firs  (Fig.  75).  If  the  central  branches  extend 
beyond  the  lower  ones,  the  form  is  round  or  oval,  as  is  the  case  with  ' 
the  Horse  Chestnut  ( PEsculiisPIippocastanum ),  Fig.  76.  If  the  upper 
branches  take  a fuller  development,  or  rather,  if  the  leading  shoot 
ceases  after  a time  to  develop  itself,  as  in  the  Italian  Pine,  Fig.  72, 
the  summit  of  the  tree  expands  in  an  umbrella  form,  and  has  been 
aptly  compared  to  the  spreading  of  volcanic  smoke,  expanding  over 
the  mouth  of  a crater  before  it  descends  again  to  the  earth.  In  all 
these  instances  the  direction  and  growth  of  the  branch  to  the  tree 
give  its  particular  appearance.  Branches  issue  from  the  stem  at  all 
imaginable  angles — sometimes  at  right  angles,  sometimes  at  angles  so 
acute  as  to  seem  at  a little  distance  to  rise  with  the  bole  of  the  tree. 
The  tapering  branches  of  the  funereal  Cypress  ( Cuprcssus ),  as 
compared  with  a kind  of  dome  formed  by  the  branches  of  the  Oak 
( Quercus ),  or  the  Cedar,  give  us  some  idea  of  the  contrast  which  the 
two  kinds  of  ramifications  present  (Fig.  77).  The  Lombardy  Poplar 
(Populus  dilaiata ) carries  the  contrast  still  further.  The  aspect  of 
each  of  these  trees  places  in  bold  relief  the  influence  which  the 
different  modes  of  the  ramification  exercise  upon  the  form  of  the  tree. 

In  some  trees  the  branches  take  a direction  which  seems  inverse 
to  the  usual  habit  of  trees.  In  place  of  rising  towards  the  skies,  the 
branches  appear  to  incline  towards  the  earth  with  a drooping  aspect. 
The  Weeping  Willow,  represented  in  Fig.  78,  presents  a striking  and 
well-known  example  of  this  habit  of  growth.  The  long  slender  branches 
of  this  elegant  tree  fall  by  their  own  weight.  But  the  habit  is  not 
confined  to  this  tree.  The  Ash  and  other  trees  occasionally  produce 
seedling  varieties  with  a drooping  habit,  and  gardeners  avail  themselves 
largely  of  these,  planting  the  banks  of  water  basins,  ponds,  and  brooks 
with  the  one,  and  forming  shady  places  on  lawns  by  means  of  the 
others.  The  Willow  is  at  once  elegant  and  sad  in  its  aspect. 

The  branches  of  the  Sophora  of  Japan  ( Sophora  japonica),  or  the 
Weeping  Sophora,  resemble  the  Weeping  Willow  in  many  respects,  i 
but  they  possess  a certain  rigidity,  and  turn  down  abruptly  at  their  j 
origin  towards  the  soil.  (Fig.  79). 

We  have  said  that  a branch  may  be  considered  as  a secondary  j 
stem,  emanating  from  the  principal  one,  from  which  it  draws  its  • 


F>g.  77.— The  Cypress  (Cufretsus /astigiata). 
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nourishment.  But  if  we  give  this  secondary  stem  or  branch  another 
source  of  nourishment,  it  may  be  separated  from  the  principal  axis 


Fig.  78.— Weeping  Willow 


which  carries  it,  and  become 

as  “ J-  todu,s 
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a flexible  branch  towards  the  humid  soil,  the  gardener  maintains  it  in 
its  position  by  pegging  down,  as  represented  in  Fig.  80,  until  it  has  5 
throwm  out  roots.  These  roots  being  developed,  it  contains  within  j 
itself  all  the  elements  of  life.  The  branch  may  be  separated  from  the  J 
stem,  from  which  it  no  longer  requires  support.  This  process  is  known 
as  layering.  But  every  branch  which  it  is  desired  to  layer  may  neither 
be  within  reach  of  the  soil  nor  sufficiently  flexible  to  bend  to  the  extent  , 


requisite.  In  such  cases  the  soil  must  be  raised  to  the  branch.  To 
effect  this,  vases  or  flower-pots  of  various  forms  are  employed,  whichi 
are  filled  with  earth,  and  maintained  at  the  necessary  height,  the  branch? 
being  placed  in  it  traverses  the  vase  in  contact  with  the  soil,  as  in 
Fig.  8 1.  The  soil  being  maintained  in  a humid  state,  the  portion  of 
the  branch  in  contact  with  it  is  not  slow  to  push  forth  its  adventitious 
roots,  which  are  soon  present  in  sufficient  numbers.  In  due  time  the 
branches  may  be  separated  from  the  parent  stem,  and  transplanted 
elsewhere.  This  is  called  layering  by  elevation.  _ . i 

Propagating  by  slips  or  cuttings  differs  from  layering  only  in  this, 
that  the  part  of  the  plant  employed  in  the  process  of  multiplication  is 
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cetached  at  once  from  the  parent  plant,  and  completely  abandoned  to 


fr  ig.  81.— Layering  by  elevation. 


ae  resources  of  Nature.  Cut  a branch  even  of  considerable  size  from 
willow  or  poplar;  give  it  a clean  sloping  cut  across  a joint  or  node, 
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and  bury  it  in  humid  soil,  it  will  immediately  push  out  adventitious  roots, 
and  soon  begin  to  grow  a new  and  independent  willow  or  poplar.  But 
all  plants  will  not  so  readily  accommodate  themselves  to  this  easy  mode 
of  multiplication.  There  are  some  plants  which  will  not  take , to  use 


the  conventional  term,  without  the  aid  of  many  complicated  artifices;  I 
there  are  even  some  which  resist  all  means  known  of  propagation  by  I 
slips;  in  short,  the  slip  often  finds  itself  subject  to  these  alternatives — I 
to  die  of  inanition,  for  want  of  sufficient  moisture,  or  to  rot  from  over-  I 
much  liquid.  The  problem  for  the  operator  to  solve,  in  order  to  I 
favour  iie  production  of  roots,  is  to  establish  a proper  equilibrium  I 


Fig.  82. — Approach  grafting. 


Fig.  83. — Approach  grafting. 
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between  the  aqueous  losses  to  which  the  slip  will  submit,  and  the 
(.quantity  of  water  which  it  absorbs ; and  to  do  so  is  not  without  its 
i difficulties.  But  this  is  not  the  place  to  explain  the  processes  by  which 
>.:hese  operations  are  successfully  performed.  We  must  content 
i ourselves  with  remarking  that  the  process  is  not  con- 
s',fined  to  slips  or  cuttings  of  branches,  as  cited  above. 

(Cuttings  may  be  made  from  rhizomes,  from  leaves, 

.and  even  from  parts  of  a leaf. 

Layers  and  slips  are  not  the  only  operations  in 
which  branches  are  employed  for  the  purpose  of 
^multiplication.  There  is  another,  the  most  important 
uof  all  in  garden  operations — namely,  grafting,  or 
budding — of  which  we  have  already  said  a few  words 
in  connection  with  the  bud.  Its  object  is  to  attach 
.one  vegetable  to  another,  which  is  to  sustain  and 

■ furnish  matter  for  its  sustenance ; to  nurse  it,  in  short. 

We  sometimes  see  in  forests  certain  trees,  particularly 
■the  Hornbeam,  in  which  a branch  of  one  is  firmly 
oinited  to  a neighbouring  tree  of  the  same  species. 

TThis  process,  which  in  this  case  is  a natural  occur- 
•rence,  is  practised  artificially  to  a great  extent  in 
.gardening.  The  operator  cuts  a corresponding  slice 

■ of  bark  from  two  trees,  brings  the  two  equal  places 
into  contact,  and  lashes  them  firmly  together  with 
> cord,  which  is  again  covered  with  some  sort  of  clay, 

‘to  keep  the  wound  moist  until  a junction  has  taken 
place.  This  is  approach  grafting.  Fig.  82  shows 
the  manner  of  preparing  the  two  subjects  intended 
for  approach  grafting.  Fig.  83  exhibits  tvro  subjects 
•firmly  attached  by  means  of  ligatures. 

In  cleft  grafting  the  trunk  of  a tree  is  cut  through  horizontally, 
and  a vertical  cleft  is  made  in  it  some  inches  deep.  Into  this  cleft  the 
branch  of  a graft  with  several  buds,  and  cut  to  the  shape  of  the  cleft, 
is  inserted,  which  is  closely  in  contact  with  the  sides  of  the  cleft. 
The  cleft  is  then  covered  with  mortar  of  some  kind,  and  bound 
firmly  together  by  means  of  cord.  In  Fig.  84  we  have  these 
successive  operations  represented.  Cleft  grafting  is  operated  success- 
fully both  on  the  trunks  and  roots  of  trees.  By  its  means  the 
horticulturist  changes  with  advantage  the  products  of  trees  of  the 
same  species,  making  the  head  bear  fruit  and  flowers  other  than  those 
belonging  to  the  principal  stem.  In  fact,  they  restore  the  vigour  and 
sweetness  of  youth  to  a tree  already  aged. 


Fig.  84. 
Cleft  grafting. 


So 
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Fig.  85. — Aerial  and  submerged  leaves  of  the  Arrow-head  (■ Sagittana ). 


V. — Of  Leaves. 

We  have  considered  buds,  which  enclose  in  their  green  envelopes 
the  promises  of  spring.  At  the  hour  marked  by  awakening  i ature 
this  cradle  of  the  leafv  organs  will  open  itself  step  by  step,  and  m a 
short  time  the  gardens,  the  fields,  and  the  woods  will  be  clothed  with 

a dazzling  mantle  of  verdure.  . , , . , . „ 

The  season  of  the  renaissance  of  leaves  is  that  which  exercises 
the  softest  influence  on  the  human  soul,  when  the  new  vegetation 
begins  to  decorate  the  fields,  and  gives  to  the  boughs  and  branches, 
long  denuded  by  the  frost,  that  tint  of  vernal  green  so  vivid  ana 
dazzling,  which  brings  with  it  that  delicious  impression  which  no 
animated  beings  can  refuse  to  feel.  The  reviving  verdure  is  c 
forerunner  of  fine  days,  the  first  adornments  of  the  fields  announcing 
a brilliant  assembly  of  flowers,  a plentiful  tribute  of  savoury  Hants. 
Renovated  Nature  offers  at  once  to  the  eyes  and  the  mind  a most 
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reducing  picture ; what  pleasure  do  we  not  enjoy  in  the  shade  and 
Shelter  of  the  forest  in  the  burning  days  of  summer  ! 

If  the  leaves  have  not  the  dazzling  and  variegated  colours  of  the 
Flowers  of  our  fields  or  parterres,  their  green  surface  and  variegated 
; .hades  serve  to  relieve  the  eye.  The  movement  of  the  leaves,  as  they 
r gracefully  wave  to  every  breath  of  wind,  serves  also  to  animate  the 
Landscape,  and  gives  it  a kind  of  living  existence. 

But  the  functions  of  the  leaves  are  not  limited  to  mere  ornament 


Fig.  86 -Arrow-head.  Fig.  87.-  Juniper. 


: and  shade.  Nature,  as  we  shall  see,  assigns  to  them  infinitely  more 
important  offices,  both  to  surrounding  Nature  and  to  the  tree  of  which 
they  form  a part.  They  purify  the  surrounding  atmosphere,  restoring 
it  to  its  normal  condition,  rendering  it  healthy  and  salubrious  when 
vitiated  by  the  breath  of  animals.  Nature  has  in  this,  as  in  all 
its  works,  united  decorative  elegance  and  beauty  of  form  with  direct 
and  immediate  utility. 

Leaves  are  borne  upon  the  stem  and  branch,  and  nothing  is  more 
varied  than  the  forms  they  assume.  In  Sagittaria , Fig.  86,  they 
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resemble  an  arrow  or  spear  head,  whence  its  name.  In  the  Juniper 
bush  ( Juniperus  communis).  Fig.  87,  the  leaves  are  like  so  many 
needles.  Others  have  scythe-like  leaves,  as  in  the  Gladiolus: 
others  sword-like,  as  in  the  Iris.  Leaves  may  take  the  form  of  a 
disc,  as  in  the  Tropceolum,  Fig.  89,  or  the  form  of  a spatula,  as  in  the 
Daisy  ( Beilis  perennis ),  Fig.  88. 

Some  leaves  have  forms  so  strange  that  botanists  have  been 
puzzled  to  describe  them.  For  example,  in  Nepenthes  khasyana, 


Fig.  88. — Daisy.  Fig.  89. — Tropocolura. 


Fig.  90,  the  leaves  terminate  in  a most  singular  manner,  forming  a 
sort  of  urn  or  yase,  surmounted  by  a cover.  This  vessel  is  suspended 
at  the  extremity  of  a thread-like  appendage  to  the  end  of  the  leaf, 
which  would  seem  to  be  altogether  unfit  to  support  it.  In  a recent 
work  we  find  the  following  facts  recorded  in  reference  to  the  leaves 
of  the  Nepenthes.  An  officer  of  marines  writes  : — “ Three  days  after 
my  arrival  at  Madagascar,  I lost  my  way  during  a short  excursion 
into  the  interior,  and  was  overtaken  with  an  excessive  lassitude, 
accompanied  with  a devouring  thirst.  After  a long  walk  I was  upon 
the  point  of  yielding  to  despair,  when  I perceived  close  to  me, 
suspended  to  leaves,  some  small  vases,  somewhat  like  those  used  on 
board  to  preserve  fresh  water.  I began  to  think  I was  under  one  of 
those  hallucinations  by  which  the  sick  are  visited  in  fever,  when  the 
refreshing  draught  seems  to  fly  from  their  parched  lips.  I approached, 
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Ihowever,  with  some  hesitation;  I threw  a rapid  glance  into  the 
rpitchers : judge  of  my  happiness  when  I found  them  filled  with  a 
■pure  and  transparent  liquid!  The  draught  I partook  gave  me  the 


best  idea  I have  ever  realised  of  the  nectar  served  at  the  table  of 
the  gods.” 

To  pursue  our  subject,  however.  In  Sarracenia  a number  of 
the  leaves  are  long  and  funnel-shaped,  somewhat  like  a long  horn 
or  trumpet,  as  in  Fig.  92  ; while  in  the  Venus’s  Catchfly  ( Dionaa 
muscipula),  Fig.  91,  the  leaves  are  terminated  by  two  rounded  plates 
or  leaves,  furnished  with  hairs  on  the  outer  edge.  When  touched, 
these  leaves  close  upon  their  victim,  and  become,  as  it  were,  a 
charnel-house,  when  thus  united. 

Among  the  many  species  of  plants  which  have  been  described, 
there  are  scarcely  two  whose  leaves  can  be  said  to  be  perfectly  alike. 
“These  contrasts  surprise  the  traveller,”  says  Auguste  de  Saint- 
Hilaire,  “ when  in  traversing  equinoctial  countries,  he  finds  himself 
surrounded  by  thousands  of  forms  which  have  among  them  all  only 
one  trait  of  resemblance — their  elegance  and  grace — when  he  sees 
the  delicate  foliage  of  the  Mimosa , so  sensitive  to  the  touch,  hanging 
over  the  gigantic  leaf  of  the  Scitaminece , and  the  Ferns  with  their 


Fig.  90. — Nepenthes  Rkasyana . 
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thousands  of  finely-cut  fronds  growing  upon  the  trunk  of  the  Eugenia , 
and  mingling  with  Bromeliaccce  and  Tillandsias,  with  their  rigid  and 
inflexible  leaves. 

But  more  than  this : we  do  not  find  in  Nature  any  two  leaves 


Fig.  91.— -Leaf  of  Venus’s  Catchfly. 


Leaves  of  Sarracenia. 


exactly  alike.  Sometimes  the  same  plant  possesses  leaves  having 
less  resemblance  to  each  other  than  those  of  two  different  species. 
The  Paper  Mulberry  {Broussoneiia  papyri/ era),  Fig.  93,  has  at  the 
same  time  heart-shaped  and  lobed  leaves.  In  the  garden  Valerian  the 
lower  leaves  are  entire,  and  those  at  the  summit  are  deeply  notched. 
In  the  Ranunculus  aquatilis,  Fig.  94,  the  leaves  which  vegetate  in 
the  water  are  divided  into  thread-like  expansions,  so  narrow  that  they 
seem  to  be  leaves  reduced  to  their  nerves,  or  skeleton,  while  those 
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i leaves  which  grow  in  the  air  are  entire,  and  disc-like  in  form,  and 
more  or  less  notched.  When  the  common  Arrow-head  ( Sagittana ) 
grows  in  brooks,  its  submerged  leaves  form  long  ribbons ; when  if 


Fig.  93. — Branch  of  the  Paper  Mulberry  (Broussonetia  papytifera. ) 


grows  on  the  banks  of  great  ponds  or  tanks,  the  leaves  resemble 
arrow-heads,  Fig.  85. 

There  is  not  less  diversity  in  the  length  and  breadth  of  leaves 
than  in  their  form.  While  some  leaves  are  only  half  a line  in  length, 
others  attain  the  dimensions  of  five  or  six  yards.  Nor  is  their  size 
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always  proportioned  to  the  thickness  of  the  stem  which  carries  them. 
The  leaves  of  a small  plant,  the  Dock  ( Rumex ),  would  cover  many 
hundred  times  the  space  occupied  by  the  fascicled  leaves  of  the 
Larch,  an  imposing  mountain  tree  ; and  there  is  a thousand  times 
less  vegetable  matter  in  the  leaf  of  the  Fir-tree  or  Cedar  than  in  that 
of  the  Plantain,  or  Banana-tree. 

The  leaf  usually  consists  of  two  parts — a stalk,  or  petiole , and  the 


h i r.  94. — Ranunculus  aquatilis. 

blade,  or  lamina.  The  petiole  connects  the  ieaf  with  the  branch  or 
stem,  and  is  composed  of  a bundle  of  unexpanded  fibres  covered  by 
an  epidermis.  When  the  petiole  fails,  as  in  the  common  Flax  (. Linum ), 
Fig.  gr  the  leaf  is  said  to  be  sessile.  In  such  cases  the  leaves  often 
partially  or  entirely  surround  the  stem,  when  they  are  said  to  be 
amplexicaul,  or  semiamplexicaul.  The  leaf  is  simple  when  the  limb 
consists  of  one  piece  either  quite  entire  or  variously  indented,  cleft,  or 
divided  on  the  edge  ; and  compound  when  it  consists  of  one  or  more 
leaflets,  each  of  which  is  jointed  to  the  common  petiole  by  interme- 
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liate  petiolules,  sometimes  very  short.  The  leaf  of  the  Lime-tree 
I Til  id),  Fig.  96,  is  simple;  that  of  the  Robinia,  or  False  Acacia, 

Fig.  97,  is  compound.  . . . , . . , , 

It  happens  sometimes  that  the  petiole  is  branching,  and  bears 
petioles  of  the  second  or  third  order,  upon  which  are  inserted  petiolules 
„vith  their  leaflets.  This  occurs  in  Gleditschia  triacantha,  Fig.  98,  which 


belongs  to  a highly  ornamental 
■group  of  trees,  with  branching 
rthorns  in  some  of  the  species. 

When  the  division  of  leaves  is 
rcarried  further,  the  term  decom- 
fpound  is  made  use  of ; the 
tHemlock  ( Conium  maculatum ) 
i is  said  to  be  supra-decompouna. 

The  outline  of  the  limb  of  the 
lleaf  is  often  continuous  all 
i round,  or  entire,  as  we  see  in 
the  Box-tree,  the  Iris,  and  other  Fig.  94— Leaf  of  the  Lime-tree, 

plants.  But  it  is  not  so  in  the 

majority  of  cases.  The  edge  of  the  limb  of  the  leaf  is  generally 
more  or  less  serrated  ; according  to  the  form  and  depth  of  these 
! inequalities  round  the  margin,  the  leaf  is  said  to  be  dentate , creuate , 
serrate,  loled,  or  partite. 

Leaves  are  dentate  when  the  edge  is  notched  with  acute-pointed 


Fig.  OS- 

Sessile  leaves  of  the  Flax-plant. 
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Fig.  98. — Leaf  of  GUditschia. 


Fig.  100. 

Leaf  of  Saxifrage. 


Fig.  99.—  Chestnut 


Fig.  97. — Leaf  of  Robinia. 
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tteeth,  as  in  the  Chestnut,  Fig.  99 ; crenate  when  the  margin  is  cut 
r.nto  bulging  projections,  as  in  the  Saxifrage,  Fig.  100.  They  are 
iaobed  when  the  leaf  is  more  deeply  indented,  as  in  the  Gingko,  Fig. 
1x01.  They  are  cleft  when  their  division  extends  through  one-half  of 
sthe  leaf,  as  in  the  Bauhinia , Fig.  102,  the  leaf  of  which  gives  a very 
jt'good  idea  of  the  cleft  leaf.  The  leaf  of  Castor-oil  tree  ( Ricinus  com - 
vmutiis),  Fig.  103,  is  cleft  into  eight  sections.  Finally,  leaves  are 
^partite  when  the  separation  penetrates  nearly  to  the  petiole,  or  to  the 
imid-rib  of  the  leaf,  as  in  Fig.  104,  a bipartite  leaf;  Fig.  105,  which 


represents  the  leai  ot  Cannabis  saliva , the  Hemp  ; Fig.  106,  Echmops 
Vphceroccphal us ; and  big.  107,  the  leaf  of Scolymus  hispanicus , in  which 
t:he  divisions  are  more  numerous  still. 

1 he  leaf  is,  as  we  have  said,  a flattened  organ  having  two  surfaces, 
: ind  border,  the  whole  of  which  constitutes  the  lamina,  or  blade.  The 
! blade  of  every  leaf  is  traversed  by  prominent  lines  or  ridges,  which  are, 
t nowever,  more  prominent  on  the  lower  face  than  on  the  upper.  These  are 
formed  of  woody  tissues  with  spiral  vessels.  They  form  the  nerves  or 
veins  of  the  leaf,  and  are  retained  in  their  positions,  and  the  intervening 
; ’Pace  is  filled  up  by  cellular  tissue.  The  tissues  of  the  veins  are 
drought  into  closer  proximity  in  the  petiole,  which  resembles  a small 
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branch.  Having  passed  into  the  stem,  one  part  enters  the  bark,  while 
the  other  traverses  the  wood  and  penetrates  to  the  medullary  sheath 
at  the  centre  of  the  stem.  Ever)'  leaf  is  thus  in  communication  with 
the  stem  ; its  skeleton  is,  in  fact,  a prolongation  of  the  spiral  vessels, 
bast,  and  wood  of  the  stem.  The  disposition  of  the  veins  differs  very 
little  in  the  three  principal  types.  In  the  Chestnut,  the  leaf  of  which 


Fig.  103.—  Leaf  of  the  Castor-oil  tree. 


Fig.  104. — A bipartite  leaf. 


is  represented  in  Fig.  99,  the  mid-rib  runs  from  the  base  to  the  sum- 
mit of  the  blade,  sending  out  to  the  right  and  left  a secondary  set 
of  ribs  or  veins  parallel  to  each  other,  disposed  like  the  barbs  of 
a feather.  In  the  Mallow  (Malva  sylvestris).  Fig.  108,  five  principal 
nerves  run  from  the  base  of  the  leaf  to  the  apex,  and  radiate  in 
the  blade  like  the  foot  of  a web-footed  bird.  In  the  Iris,  of  which 
leaves  are  represented  in  Fig.  30,  p.  34,  a great  number  of  delicate 
veins  run  from  the  base  of  the  leaf  towards  the  summit,  all  being 
parallel  to  each  other. 
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The  petiole,  sometimes  long,  sometimes  short,  and  sometimes 
absent  altogether,  is  often  cylindrical,  sometimes  arched  and  inflate*. , 
is  in  the  Water  Caltrops  ( Trapa  na/ans),  or  compressed,  as  in  the 
i Birch  ( Betula),  and  many  Poplars,  in  which  the  large  surface,  in 
place  of  being  a continuation  of  the  blade,  abuts  upon  it  at  right 
tingles.  In  such  cases  the  petiole  gives  little  support  to  the  lea , 
Lout  presents  its  two  largest  sides  to  the  wind,  which  causes  it  to 


Fig.  105. — Leaf  of  the  Hemp. 


t oscillate  and  tremble,  producing  the  rustling  sound  which  characterises 
f the  Aspen  ( Populus  tremuhi). 

In  some  cases  the  petiole  is  wanting ; the  blade  even  may  be 
■defective  ; the  leaf  is  then  reduced  to  its  petiole.  But  in  such  cases, 
in  obedience  to  the  laws  of  compensation,  which  intervene  when  any 
organ  proves  abortive,  the  neighbouring  parts  take  a greater  deve- 
lopment; the  petiole  is  enlarged  and  assumes  a ribbon-like  form, 
which  was  long  taken  for  a leaf.  It  is  distinguished  by  the  position 
of  its  veins,  and  also  by  the  fact  that  in  place  of  being  compressed 
in  such  a manner  as  to  present  the  usual  upper  and  under  surface,  it 
is  set  edgeways,  and  its  two  faces  are  lateral.  This  form  of  petiole 
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is  termed  a phyllode , and  is  observed  in  the  case  of  plants  which  are 
really  leafless,  where  the  petiole  performs  the  functions  of  a leaf. 
Acacia  heterophylla,  Fig.  109,  is  full  of  instruction  in  this  res.  ect. 
We  find  in  it  all  the  intermediate  steps  between  a perfect  cornua  nd 


Fig.  106.  — Leaf  of  Echittops. 


Fig.  107.— Leaf  of  Sc  'h  9M"*» 


leaf  and  a phyllode.  The  petiole  is  seen  to  flatten  ana  enlarge  in 
exact  proportion  as  the  lamina  decreases  : the  petioles  bear  leaflets 
at  the  earliest  stage  of  their  development ; they  have  parallel  veins, 
although  occurring  in  exogenous  plants.  This  transformation  of  the 
petiole,  which  is  frequent  in  the  Acacias  of  Australia,  occurs  also  in 
many  other  plants,  as  in  Diornea  muscipula,  Venus’s  Fly-trap  (Fig. 
91),  which  the  petioles  extend  laterally,  and  resemble  true  leaves;  in 
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t!he  tendrils  of  the  Pea,  and  in  some  others  belonging  to  the  legu- 
minous plants,  the  petiole  extehds  itself  longitudinally. 

Leaves  transform  themselves  into  other  organs  with  wonderful 
'.facility.  It  is,  in  fact,  by  modifications  of  the  leaves  that  Nature 
produces  many  organs  essential  to  the  life  of  plants.  They  are 
Changed  into  scales,  a transformation  of  which  we  have  an  example 
rn  the  young  shoots  of  the  Aspa- 
ragus plant,  Fig.  1 1 2 ; into  tendrils, 
ns  in  the  Pea,  Fig.  1 1 1 ; and  into 
opines,  as  in  the  Barberry  (Berberis 
rmlgaris),  Fig.  114.  . 

What  is  the  disposition  of  leaves 
: ipon  the  stems  and  brandies  which 
xarry  them  ? Are  they  placed  at 
random  upon  the  axes  of  the 
s/ege table  ? The  most  superficial 
examination  suffices  to  satisfy  us 
‘ .hat  the  leaves  are  always  placed 
tm  the  same  manner  and  in  a 
fixed  order  for  every  species  of 
[plant ; in  other  words,  that  their 
relative  distance  and  direction  are 
rrigorously  fixed  by  Nature.  A 
nmore  profound  examination  leads 
tto  the  conviction  that  this  order  is 
subject  to  certain  laws,  and  may  be  expressed  by  an  arithmetical 
’formula.  If  we  examine  a branch  of  the  Elm  (Fig.  115),  of  the 
’Willow,  or  the  Cherry-tree,  we  observe  at  once  that  the  leaves  are  all 
inserted  at  different  heights.  In  this  case  they  arc  said  to  be  alternate. 
In  the  Willow,  the  Nettle  ( Ur  tied)  Fig.  no,  on  the  contrary,  the 
leaves  are  grouped  in  pairs  at  the  same  height.  These  leaves  are 
said  to  be  opposite.  In  the  Loosestrife  ( Lysitnac/iia  vulgaris ),  and 
the  Oleander,  Fig.  113,  three  leaves  are  grouped  at  the  same  height 
’round  the  stem.  In  this  case,  as  also  in  cases  where  many  leaves 
are  grouped  in  the  same  manner,  we  say  the  leaves  are  verticillate,  or 
avhorlcd.  What  gives  to  these  plants  their  peculiar  physiognomy 
and  appearance  is,  that  the  leaves  which  constitute  the  whorl 
con-espond  with  the  intervals  which  separate  the  leaves  in  the 
pair  or  group  placed  immediately  above  or  below,  and  it  may 
be  added  .that  the  leaves  of  a similar  pair  or  verticil  are  always 
-equidistant. 

To  return,  however,  to  the  alternate  leaves.  Let  us  take  a 


Fig.  108. —Leaf  of  the  Mallow. 
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branch  of  the  Peach  or  the  Plum-tree:  Fig.  116,  and  examine  any 
leaf  whatever.  We  shall  find  that,  higher  up,  the  branch  carries 
another  leaf  immediately  above  it,  and  that  in  the  interval  between 
these  two  leaves  there  are  four  others  diversely  placed.  All  these  leaves 
are  placed  upon  the  line  of  an  ideal  spiral,  which  commences  in  one  leaf 


Fig  109. — Acacia  ketcrophyha. 


and  terminates  in  the  leaf  exactly  above  it.  This  spiral,  which  forms 
what  is  called  a cycle,  may  consist  of  one  or  more  revolutions  round 
the  axis.  Fixing  on  any  leaf,  and  ascending  the  branch  till  the  leaf 
immediately  over  it  is  found,  by  counting  all  the  intermediate  ones 
the  number  of  leaves  contained  in  the  cycle  is  arrived  at.  In  the 
Peach  and  Plum-tree  the  cycle  embraces  five  leaves,  and  the  spiral 
goes  twice  round  the  branch.  This  is  expressed  in  botanical  lan- 
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-juage  by  the  fractional  formula  *,  the  numerator  indicating  the 
l umber  of  turns  the  spiral  makes  on  the  cycle,  the  denominator  the 


Fig.  no.— The  Dead  Nettle. 


Fig.  m. — The  Pea 


lumber  of  leaves  which  constitute  the  cycle,  as  in  Fig.  117.  In  the 
Alder  (Alrttts glutinosa),  Fig.  119,  three  leaves  constitute  the  cycle; 
md  the  spiral  only  describing  a single  turn  on  the  stem,  the 
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disposition  of  its  leaves  is  represented  by  the  fraction  as  exhibited 
in  Fig.  1 19. 

In  the  Elm  ( Ulntus ),  as  will  be  seen  in  Fig.  115,  and  in  the 
Lime-tree,  two  leaves  only  constitute  the  cycle,  in  which  case  it  is 


Fig.  1 1 2. —Asparagus  Fig.  113. — Oleander. 


represented  by  the  fraction  Let  us  write  these  three  fractions  in  a 
single  line,  i,  ■§•,  and  we  find  that  the  numerator  and  denominator 
of  the  fraction  are  respectively  the  sum  of  those  of  the  first  two 
fractions.  Let  us  combine  in  a similar  way  the  fractions  j and  |,  we 
obtain  Do  the  same  for  J and  £,  and  we  obtain  In  this 
manner  the  terms  a,  -J,  £ 2,  TWV>  are  obtained.  Singularly 
enough  these  fractional  formulas  express  precisely  the  disposition  ot 
leaves  which  Nature  realises.  The  denominators  of  these  fractions, 
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in  giving  the  leaves  of  each  cycle,  indicate  at  the  same  time  the 
number  of  vertical  lines  along  which  the  leaves  are  ranged.  Thus 
in  the  Elm  and  in  the  Lime-tree  the  leaves  are  disposed  in  two  rows, 
and  are  said  to  be  distichous , in  which  they  agree  with  the  Ivy 


{Hedera Helix),  and  the  Yew  (Taxus  baccata).  In  the  Alder,  Sedges, 
and  the  Tulip,  the  leaves  are  disposed  in  three  rows,  and  said  to  be 
tristichous.  In  the  Peach-tree,  where  the  leaves  are  disposed  in 
five  rows,  they  are  said  to  be  quincuncial.  “The  distribution  of 
leaves  upon  the  branches,”  says  De  Candolle,  “is  in  accord  with 
tieir  functions,  which  are  almost  exclusively  determined  by  the  action 
o the  sun.  In  order  that  this  action  should  exercise  itself  properly, 


Fig.  114. — The  Barberry. 


Fig.  115.— Branch  of  the  Wych  Elm. 


E 
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it  is  necessary  that  the  leaves  be  wide  apart  and  overlap  each 
other  as  little  as  possible.  We  have  seen  that  in  all  the  systems 
by  which  the  position  of  the  leaves  are  arranged,  it  results  that  the 
leaves  which  spring  immediately  above  those  below  are  never  covered. 


In  cases  the  least  favourable,  the  third  covers  the  first,  and  the 
fourth  the  second.  In  another  case  it  is  only  the  sixth  which  over- 
laps the  first.  Thus,  in  all  these  combinations,  whether  it  be  from 
the  distance  of  the  cycles,  or  of  the  leaves  contained  m them,  or 
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r'from  the  size  of  the  leaves,  which  diminish  as  they  ascend,  we  find 
that  all  leaves  are  so  arranged  as  to  enjoy  the  free  action  of  the 
.solar  light” 

In  most  plants,  when  the  leaves  have  accomplished  their  physio- 
logical functions,  they  fall,  even  in  the  year  which  witnesses  their 


Fig.  118.  Branch  of  Aider.  Fig.  j IQ. -Insertion  of  leaves 

of  Alder. 


. 

i-nrth.  But  there  are  others  which  are  not  detached  till  the  following 
year,  while  others  still  remain  for  many  years  attached  to  the  stem. 
The  leaves  of  most  of  the  Conifers,  those  of  the  Box  (Buxus),  the 
nolly  {Hex),  of  the  Orange  trees  {Citrus),  do  not  fall  in  the 
year  in  which  they  are  developed,  but  are  met  by  the  new  ones. 

ese  plants  are  never  seen  naked ; they  are  therefore  commonly 
<nown  as  evergreens.  When  a plant  sheds  its  leaves  before  % next 
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spring,  it  is  said  to  be  detiduotts.  Leaves  are  persistent , when  they 
remain  longer  than  a year. 

In  some  plants,  as  the  Cactus,  the  leaves  are  shed  almost  as  soon 
as  they  appear.  These  are  said  to  be  caducous , from  cado , “ I fall." 
The  leaf  thus  dies,  like  all  created  things,  when  the  purpose  for  which 
it  was  created  is  accomplished.  The  immediate  cause  of  death  seems 
to  be  this  : the  cells  of  which  it  is  composed  have  become  encrusted 
with  foreign  matter,  deposited  during  the  processes  of  assimilation  and 
evaporation  carried  on  by  the  organ,  and  it  then  becomes  incapable 
of  further  action. 

On  the  subject  of  the  distribution  of  evergreen  trees,  Auguste  dt 
Saint-Hilaire  makes  the  following  remarks  : — “ As  we  retire  from  the 
tropics,  the  number  of  evergreen  trees  goes  on  diminishing  in  rapid 
succession.  At  Porto  Allegre,  near  30°  south  latitude,  I found  in  1 
the  coldest  season  the  trees  nearly  all  covered  with  leaves.  A't  San  j 
Francisco  de  Paula,  near  the  Rio  Grande,  in  340,  nearly  one-third  of  ‘ 
the  ligneous  vegetation  had  lost  their  leaves ; and  finally,  at  two  \ 
degrees  farther  south,  a tenth  of  the  trees  only  preserved  their  foliage.  ] 
At  Montpellier,  the  country  in  winter  is  not  wholly  deprived  ol  . 
verdure  ; and  Lisbon,  Madeira,  and  Teneriffe  present  a still  more  j 
considerable  number  of  trees  always  green.  It  must  not  be  supposed,  | 
however,  that  in  the  tropics  all  the  trees  are  evergreens.  Even  in  the 
vast  forests  which  occupy  the  Brazilian  coast,  and  where  vegetation  is 
maintained  in  continual  activity  by  its  two  principal  agents,  heat  and  | 
moisture,  there  exist  trees,  such  as  some  of  the  Bignoniacece,  which  . 
lose  every  year,  like  our  trees,  all  their  leaves  at  once,  but  immediately  J 
after  they  are  covered  with  flowers,  and  in  a very  short  time  these  1 
are  succeeded  by  new  foliage.  I speak  here  of  woods  growing  1 
in  equinoctial  regions,  where,  as  with  us,  rain  and  drought  have  no 
determinate  period.  In  countries,  on  the  other  hand,  where  six 
months’  continual  rain  is  succeeded  by  uninterrupted  dry  weather, 
there  are  woods  which  every  year  remain  for  a considerable  time 
destitute  of  verdure,  and  the  traveller  who  traverses  them  is  scorched 
by  the  ardent  blaze  of  the  equinoctial  zone,  while  he  has  before  his 
eyes  the  leafless  image  of  European  forests  during  winter.  We  have 
even  seen  this  excessive  drought  continue  during  two  years,  and  the 
trees  remain,  accordingly,  for  two  years  without  their  foliage.”  fl 

But  evergreen  trees  are  only  exceptional  in  the  vegetable  world*  ■ 
Most  trees,  shrubs,  and  herbaceous  plants  are  without  their  leaves 
during  one  half  of  the  year.  When  the  leaves  have  performed  their 
functions,  when  the  fruits  have  appeared,  matured,  and  ripened, 
vegetation  has  entered  into  a new  phase  ; the  leaves  lose  their 


OF  LEAVES. 


IOI 


brilliant  green,  and  assume  their  autumnal  tint,  sometimes  clothed, 
i however,  in  colours  of  accidental,  though  transitory,  brightness.  The 
. green,  when  it  is  persistent,  is  more  grave  and  sober  in  its  hue  ; it 
; becomes  brown  in  the  Walnut,  it  takes  a whitish  tone  in  the  Honey- 
suckle. The  leaves  of  other  plants,  as  the  Ivy,  the  Sumach  {Rhus), 

\ the  Dog-wood  tree  ( Camus),  become  clothed  with  a reddish  tint; 
i they  become  yellow  in  the  Maple  {Acer  campestris),  and  many  others 
t of  our  forest  trees.  But  whatever  may  be  the  variety  of  shades  which 
leaves  take  in  their  decay,  a certain  air  of  sadness  pervades  these 
• ornaments  of  our  fields,  which  proclaims  their  approaching  dissolution, 
and  betrays  the  imminence  of  the  cold  season.  Cold  and  humidity 
will  soon  arrest  the  sap  and  disorganise  the  petiole ; the  leaves, 
withered  and  deformed,  will  soon  cumber  the  ground,  to  be  blown 
hither  and  thither  by  the  wind.  It  is  the  season  of  the  fall  of  the 
leaf  with  all  its  melancholy  associations,  which  the  poets  have  so 
often  depicted. 

Nevertheless,  leaves,  when  separated  from  the  vegetable  which 
has  given  birth  to  and  matured  them,  are  not  lost  to  the  earth  which 
receives  them.  Everything  in  Nature  has  its  use,  and  leaves  have 
their  uses  also  in  the  continuous  circle  of  vegetable  growth.  The 
leaves  which  strewed  the  ground  at  the  foot  of  the  trees,  or  which 
have  been  disseminated  by  the  autumn  winds  over  the  naked  country, 
perish  slowly  upon  the  soil,  where  they  are  transformed  into  the 
humus,  or  vegetable  mould,  indispensable  to  the  life  of  plants.  Thus, 
the  debris  of  vegetables  prepares  for  the  coming  and  formation  of 
a new  vegetation.  Death  prepares  for  new  life  ; the  beginning  and 
the  end  join  hands,  so  to  speak,  in  vegetable  Nature,  and  form  the 
mysterious  circle  of  organic  life  which  has  neither  commencement 
nor  limit. 

But  let  us  return  to  the  general  study  of  leaves.  We  have  still  to 
note  a last  and  most  important  phenomenon  in  the  variety  of  their 
functions.  We  speak  of  the  spontaneous  movements  executed  by 
leaves  under  many  circumstances. 

Leaves  almost  always  assume  the  horizontal  position.  They  have 
an  upper  surface  turned  towards  the  heavens,  and  a lower  surface 
looking  to  the  earth.  This  position  is  so  natural,  and  hence  so 
necessary,  that  leaves  assume  it  of  themselves  during  day  and  night 
when  from  any  accidental  cause  that  position  has  been  lost.  If  we 
place  a plant  in  an  apartment  lighted  by  a single  window,  it  is  soon 
observed  that  all  the  leaves  direct  their  upper  surface  towards  the  light. 
This  is  an  experiment  which  our  readers  can  easily  repeat  for  them- 
selves: But  leaves  perform  other  movements,  equally  remarkable,  on 
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which  we  must  pause  an  instant.  The  study  of  these  movements  i 
has  been,  as  we  shall  see,  the  subject  of  some  curious  and  interesting  ; 
experiments. 

Dutrochet,  having  placed  a young  pea  in  a chamber  lighted  on 
one  side  only,  observed  that  the  leaf  sometimes  inclined  itself  towards  1 
the  light,  and  directed  its  petiole  towards  the  heavens,  and  sometimes 
inclined  it  towards  the  dark  part  of  the  chamber.  The  tendril  was  ; 
now  nearly  straight,  at  another  time  curved  and  arched,  presenting 
very'  irregular  motions.  Dutrochet  placed  fixed  indicators  both  over 
the  tendril  and  over  the  petiole,  at  the  insertion  of  the  two  leaflets. 
He  was  thus  able  to  state  what  directions  they  took  by  standing  at  a 
little  distance  from  the  fixed  indicators.  He  soon  observed  that  the 
summit  of  the  petiole  described  an  elliptical  curve  in  the  air,  while  the 
tendril  which  terminated  it  had  various  motions.  He  soon  observed 
also  that  the  internode  belonging  to  this  leaf  participated  in  this 
movement  of  revolution,  and  that  it  was  even  the  principal  agent  in  it. 
The  merithal  or  internode  and  the  leaf  then  produced  by  their  general ; 
movements  a sort  of  cone,  whose  summit  occupied  the  lower  part  of 
the  merithal,  and  whose  base  was  the  curve  described  in  the  air  by 
the  summit  of  the  petiole.  The  tendril,  during  the  movement  of 
revolution,  constantly  directed  its  point  towards  the  bottom  of  the  ■ 
chamber,  thus  shunning  the  light,  turning  itself  when  the  movement  o.  I 
its  revolution  in  bringing  its  point  near  the  window  carried  it  in  the 
direction  of  the  light. 

This  revolution  was  effected  in  a period  varying  with  the  tempera- 
hire  and  the  age  of  the  leaf.  It  lasted  from  twenty  minutes  to  an  hour 
at  a temperature  of  75°  F. ; from  seven  to  eleven  hours  when  the 
temperature  was  lowered  to  410  or  420.  The  extent  of  the  revolutions  | 
diminished'  in  proportion  as  the  temperature  decreased.  “What  is 
the  cause  of  this  revolving  movement?”  asks  Dutrochet.  “It  is  not 
revealed  to  our  eyes.  It  is  some  vital  and  internal  exciting  cause. 
Not  only  does  the  light  contribute  nothing  towards  the  production  of 
the  movement,  but  it  operates  against  it,  and  when  unusually  vivid 
it  seems  to  stop  it.” 

Dutrochet  observed  the  movement  of  revolution  in  the  tendril  of 
Bryonia,  and  also  in  the  cultivated  Cucumber.  In  Bryonia  the  tendril J 
moved  in  very  varied  directions,  sometimes  horizontally,  sometimes 
upwards,  sometimes  downwards,  and  sometimes  directing  its  point 
towards  the  heavens,  then  taking  any  curve  whatever,  to  take  im- 
mediately afterwards  a curve  in  the  contrary  direction.  The  tendrils 
of  the  Cucumber  moved  like  the  hands  of  a watch  placed  face  upwards, 
directing  its  points  successively  towards  every  point  of  the  compass, 
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ifrom  right  to  left,  and  from  left  to  right.  But  it  needed  all  the 
ssagacity,  all  the  quick  and  deliberate  observation  of  Dutrochet,  to 
■discover  the  slow  and  obscure  movements  which  have  been  described, 
oor  their  origin. 

The  spontaneous  movements  which  we  have  now  to  note  in  certain 
vegetables  are  much  more  apparent.  Let  us  speak  first  of  the  move- 
ment of  the  plant  known  as  the  Desmodiutn  gyrans,  Fig.  120.  This 
[plant  belongs  to  the 
family  of  Leguminosiz. 
ilt  was  discovered  in 
IBengal,  in  the  neigh- 
ibourhood  of  Dacca,  by 
:an  Englishwoman,  Lady 
Monson,  whose  devotion 
'to  natural  history  had 
Ued  her  to  undertake  the 
voyage  to  India,  and 
who  died  on  one  of  her 
[botanical  excursions. 

The  leaves  of  the 
LDesmodium  are  com- 
gposed  of  three  leaflets. 

IThe  terminal  leaflet  is 
very  Large,  and  the  la- 
teral ones  very  small,  FiK.  1 ao. — Desmod in  »i  gyrans. 

but  these  last  are  almost 

always  in  motion.  They  execute  little  jerks  somewhat  analogous 
to  the  movements  of  the  second  hand  of  a watch.  One  of  the 
■ leaflets  rises  and  the  other  descends  at  the  same  time,  and  with  a 
corresponding  force.  When  the  first  begins  to  descend,  the  other 
begins  to  rise.  The  large  leaflet  moves  also,  inclining  itself  now 
to  the  right,  now  to  the  left,  but  by  a continuous  and  very  slow 
movement  when  compared  with  that  of  the  lateral  leaflets.  This 
singular  mechanism  endures  throughout  the  life  of  the  plant.  It 
continues  day  and  night,  through  drought  and  humidity.  The  warmer 
and  more  humid  the  day,  the  more  lively  are  its  movements.  In 
‘ *ndia  the  plant  has  been  known  to  make  sixty  jerks  in  the  minute. 

1 his  curious  plant,  which  was  introduced  into  Europe  for  the  first 
time  in  1777,  is  cultivated  in  our  principal  botanic  gardens.  The 
auditors  of  every  botanical  course  of  lectures  have  frequently  their 
. attention  directed  to  the  strange  phenomenon  of  which  it  is  the  subject. 
Its  movements  occur  spontaneously  and  without  any  apparent  cause. 
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But  there  are  movements  in  other  plants  which  are  produced  in 
response  to  external  irritation.  Such  are  those  of  the  Venus’s  Catchfly 
and  the  Sensitive  Plant. 

The  Dioncea  muscipula , Fig.  121,  is  a native  of  the  swamps  of  New 

Carolina.  Its  leaves, 
which  are  spread  out 
on  the  soil  near  the 
roots,  are  composed  of 
two  parts  — the  one 
elongated,  which  may 
be  considered  as  a sort 
of  petiole,  the  other 
larger  and  broader  and 
nearly  circular,  formed 
of  two  pfttes,  which 
are  united  by  a rib, 
fashioned  like  a hinge, 
and  are  furnished  round 
the  edge  with  rough 
hairy  cilia.  In  the 
upper  surface  these 
plates  are  furnished 
with  certain  small 
glands,  whence  exudes 
a viscous  liquid  which 
attracts  the  insects.  If 
a fly  lights  on  this 
singular  apparatus,  the 
plates  turn  rapidly 
upon  their  hinge.  They 
approach,  their  long 
cilia  interlace,  and  the 
insect  is  a prisoner. 
The  efforts  of  the  fly 
to  escape  increase  the 
irritability  of  the  plant, 
whose  fangs  only  open 
when  the  movements 

Kig  xn.-Dio.uta  muscipula.  0f  the  insect  have 

ceased  with  its  life. 

Who  that  knows,  who  that  has  seen  the  Sensitive  plant.  Mimosa 
fudicti,  Fig.  122,  has  not  also  remarked  on  the  sensibility  of  its 
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leaves  ? The  lightest  touch  suffices  to  make  its  leaflets  close 
upon  their  supports,  the  petiolules,  and  the  petiole  upon  the 
stem.  If  we  cut  with  scissors  the  extreme  end  of  one  leaflet,  the 

■ others  will  immediately  close  in  succession.  De  Candolle  was  in  the 
habit  of  placing  a drop  of  water  upon  one  of  the  leaflets  of  the 

: Sensitive  Plant,  applying  it  with  so  much  delicacy  as  to  excite  no 
movement  whatever.  But  when  he  substituted  for  the  water  a drop 

■ of  sulphuric  acid,  he  observed  that  the  leaflets  closed,  the  petiolules 


Fig.  122. — Leaf  of  the  Sensitive  plant. 


as  well  as  the  petiole  were  lowered,  and  submitted  to  its  influence, 
and  gradually  all  the  leaves  situated  above  the  one  touched  have 
undergone  the  same  fate,  without  the  leaves  situated  below  partici- 
pating at  all  in  the  movement.  Phis  experiment  shows  very  clearly 
that  the  irritation  is  not  local,  but  communicates  itself  gradually  in 
the  various  elements  of  a leaf,  and  propagates  itself  similarly  from 
one  leaf  to  another. 

During  the  time  that  these  movements  are  in  operation,  it  will  be 
‘ observed  that  the  limb  of  the  leaflet  neither  curves  itself  nor  shrivels. 
In  short,  the  contractile  power  resides  at  the  point  of  insertion  of  the 
1 leaflets  upon  the  petiolules,  these  upon  the  common  petiole,  and 
• these  again  upon  the  stem.  These  various  points  of  insertion  corre- 
spond with  the  very  perceptible  cylindrical  cushions  which  during  the 
season  of  rest  swell  below,  while  in  the  state  of  irritation  they  are 
distended  above.  I he  movement  which  we  provoke  in  the  case  of 
*E 
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the  Sensitive  Plant  manifests  itself  with  much  greater  rapidity  when 
irritated  upon  this  cushion  than  in  any  other  part  of  the  plant. 

We  have  remarked  that  the  more  vigorous  the  Sensitive  Plant  is 
in  its  habit,  the  more  susceptible  is  it;  the  higher  the  temperature, 
the  more  promptly  does  it  respond  to  the  touch.  We  may  observe 
besides  that  the  Sensitive  Plant  can,  up  to  a certain  point,  get  accus- 
tomed to  the  movement.  Desfontaines,  carrying  a Sensitive  Plant  in 
a carriage,  observed  that  the  plant  closed  its  leaflets,  and  all  its  leaves 
drooped  as  soon  as  the  carriage  began  to  roll  over  the  pavement,  but 
by  degrees  it  seemed  to  recover  from  its  fright,  became  habituated, 
so  to  speak,  to  the  movements,  its  leaves  resumed  their  erect  position, 
and  its  leaflets  their  full  expansion.  Desfontaines  now  caused  the 
carriage  to  stop  for  a time.  When  it  resumed  its  motion  the  plant 
responded  by  dropping  its  leaves  as  before,  but  after  a time  they 
expanded  again,  and  so  continued  during  the  remainder  of  the 
journey.  These  phenomena  of  irritability  under  the  influence  of 
direct  chemical  or  mechanical  action  the  plant  repeats  of  itself 
during  the  night.  The  Sensitive  Plant  closes  its  leaflets  when  the 
obscurity  of  night  sets  in. 

This  habit  of  folding  up  its  leaves  during  the  night  is  not  confined 
to  the  Sensitive  Plant  exclusively  ; it  appertains  to  other  plants  whose 
leaves  occupy  different  positions  during  day  and  night.  These  are 
the  plants  to  which  Linnaeus  alludes  when  he  writes  of  the  sleep  of 
plants.  “ But  we  must  remark,"  says  De  Candolle,  “ that  this  term, 
borrowed  from  the  animal  kingdom,  does  not  represent  the  same  idea 
in  both.  In  animals  sleep  indicates  a flaccid,  drooping  state  of  the 
members,  of  limpness  in  the  articulations;  in  vegetables  it  indicates 
a changed  state ; but  the  nocturnal  state  maintains  the  same  degree 
of  rigidity  and  the  same  constancy  as  the  diurnal  position.  We  may 
break  the  sleeping  leaf  rather  than  maintain  it  in  the  position  which 
belongs  to  it  during  the  day.” 

It  was  in  the  Bird’s-foot  Trefoil,  the  pretty  Trigone/la  omitho- 
podioities,  that  Linnaeus  remarked  for  the  first  time  the  difference  be- 
tween the  attitude  of  the  leaves  during  the  day  and  night.  Scarcely 
had  he  made  this  discovery  when  he  came  to  the  conclusion  that  this 
phenomenon  would  prove  not  to  be  confined  to  this  single  plant,  but 
would  be  found  general  in  vegetable  life.  From  that  time,  every 
night  Linnaeus  tore  himself  from  sleep,  and  in  the  silence  of  Nature 
studied  the  plants  in  his  garden.  At  each  step  he  discovered  a new 
fact.  Each  natural  fact,  when  put  in  evidence  by  a first  observation, 
was  rapidly  confirmed  by  crowds  of  facts  quite  analogous  to  the  first, 
and  Linnaeus  very  soon  satisfied  himself  that  the  change  in  the 


position  of  leaves  during  the  night  was  observable  in  a considerable 
number  of  vegetables,  and  that  in  the  absence  of  light,  plants  quite 
■changed  their  physiognomy,  so  that  it  became  very  difficult  to  recog- 
nise them  irom  their  bearing.  He  further  states  that  it  was  the 
^absence  ot  light,  and  not  the  nocturnal  cold  which  was  the  principal 
cause  of  the  phenomena,  for  plants  in  hot-houses  closed  themselves 
during  the  night  just  like  those  which  were  exposed  in  the  open  air. 
iHe  recognised  also  that  this  difference  is  much  less  apparent  in 
young  plants  than  in  more  matured  ones. 

The  illustrious  Swedish  botanist  made  many  observations  on  the 
diversity  of  position  that  leaves  affect  during  the  night,  and  he  has 
teven  attempted  a classification  of  these  differences.  The  most 
jgeneral  idea  which  he  sought  to  establish  was,  that  the  positions 
differed  according  as  the  leaves  were  simple  or  compound.  Lin- 
rmeus  thought  that  the  object  in  these  circumstances  was  to  place 
the  young  shoots  under  shelter  from  nocturnal  cold  and  from  the 
effects  of  the  air.  It  is  among  the  compound  leaves,  in  short,  that 
the  difference  between  the  waking  and  sleeping  is  most  clearly 
indicated. 

The  leaflets  of  the  Trefoil  stand  erect,  curving  in  a longitudinal 
direction  in  such  a manner  as  to  form  a sort  of  cavity  or  cradle. 
FThe  leaflets  of  the  Melilotus  are  half  erect,  but  divergent  at  their 
summits.  In  the  Oxalis , Fig.  123,  the  leaflets  usually  rest  upon  a 
• common  petiole  in  such  a manner  as  to  turn  their  lower  surfaces 
inwards,  and  show  only  their  upper  surfaces.  In  the  Bladder  Senna 
( Colutea  arborescem)  the  leaflets  rise  vertically  in  such  a manner  as  to 
rest  perpendicularly  upon  the  common  petiole,  the  upper  surfaces 
applied  upon  each  other.  The  Cassias  have,  on  the  contrary,  the 
leaflets  depressed  and  folding  back  on  the  lower  surfaces.  The 
leaflets  of  the  Mimosa  lie  along  their  petiole,  directed  towards  its 
apex  in  such  a manner  that  the  two  extreme  leaflets  are  directed 
'forward,  applying  together  their  upper  surfaces,  and  the  others 
overlap  the  backs  of  the  leaflets  nearer,  in  the  series  of  them,  to 
the  apex  of  the  petiole. 

1 he  leaves  of  the  Orach  ( A triplex  hortaisis)  fold  themselves  upon 
the  young  shoots,  and  enclose  them,  as  if  to  protect  them  from  the 
effects  of  the  atmosphere.  The  Chickweed  closes  its  leaves  during 
the  night,  and  only  opens  them  in  the  morning.  The  Evening 
Primrose  (C Enothcra ) has  similar  properties,  and,  like  the  Trefoil 
| rorms  during  the  night  a sort  of  cradle  by  the  approximation  of  the 
cases.  On  the  contrary,  the  genera  Si  da  and  Lupinus  reverse  their 
: leaves.  Many  of  the  Mallows  roll  their  leaves  into  a horn.  The 
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Vetch,  the  Sweet  Pea,  the  Broad  Bean,  rest  their  leaves  during  the 
night  one  against  the  other,  and  seem  to  sleep. 

This  strange  repose  of  plants  vaguely  reminds  us  of  the  sleep  of 
animals.  In  its  sleep  the  leaf  seems,  by  its  position,  to  recall  the 


Fig.  123. — Closed  leaves  of  Oxalis. 


age  of  its  inlancy.  It  folds  itself  up,  nearly  as  it  lay  folded  in  thit 
bud  before  it  opened,  when  it  slept  the  lethargic  sleep  of  winter, 
sheltered  under  the  robust  and  hardy  scales,  or  shut  up  in  its  warffl 
down.  We  may  say  that  the  plant  seeks  every  night  to  resume  the 
position  which  it  occupied  in  its  early  days,  just  as  the  animal  rol» 
itself  up,  lying  as  if  it  lay  in  its  mother’s  bosom.  - 

What  is  the  cause  of  this  phenomenon  which  we  designate  the 
sleep  of  plants  l It  occurs  in  all  hygrometrical  conditions  oi  the 


atmosphere,  and  the  hours  during  which  it  affects  them  are  not 
rnfluenced  by  any  change  of  temperature.  De  Candolle  supposed 
i hat  the  absence  of  light  was  the  direct  cause  of  the  phenomenon. 
1T0  assure  himself  of  this,  he  subjected  plants  whose  leaves  are 
disposed  to  sleep,  to  the  action  of  artificial  light,  furnished  by  two 
.amps.  The  results  were  very  varied.  “ When  I exposed  the  Sensi- 
ive  Plants  to  the  light  during  the  night,  and  to  the  shade  during  the 
day,”  says  Ue  Candolle,  “ I observed  that  at  first  the  plants  opened 
and  closed  their  leaves  without  any  fixed  rule,  but  after  a few  days 
; hey  seemed  to  submit  to  their  new  position,  and  opened  their  leaves 
m the  night,  which  was  day  to  them,  and  closed  them  in  the  morning, 
which  was  their  night.  When  exposed  to  a continuous  light  they 
'iad,  as  in  their  ordinary  state,  alternations  of  sleeping  and  waking; 
lout  each  of  the  periods  was  shorter  than  ordinary.  On  the  other 
nand,  when  exposed  to  continued  obscurity,  they  still  presented  the 
alternations  of  sleeping  and  waking,  but  very  irregularly.” 

De  Candolle  adds  that  he  was  unable  to  modify  the  sleep  of  two 
•species  of  Oxalis  either  by  light  or  darkness,  or  by  light  at  other  than 
: :he  natural  periods.  We  may  conclude  with  him,  from  these  facts, 

: bat  the  movements  of  sleeping  and  waking  are  cannected  with  some 
disposition  inherent  in  the  vegetable,  but  which  is  thrown  into  special 
activity  by  the  stimulating  action  of  light,  which  acts  with  different 
ntensity  on  different  vegetables,  so  that  the  same  amount  of  light 
produces  different  results  in  different  species. 

Having  thus  minutely  studied  the  exterior  character  of  leaves, 
we  shall  endeavour  to  penetrate  a little  into  their  structure,  and 
.in veil  the  delicacy  of  their  arrangements. 

A cellular  tissue,  to  which  we  give  in  this  case  the  name  of 
Parenchyma,  from  the  soft,  pulpy,  and  closely  approximating  cells  of 
which  it  is  composed,  and  which  have  been  aptly  compared  to  a 
mass  of  soap  bubbles  pressing  against  each  other,  fills  all  the  inter- 
nes of  the  leaves  left  by  the  spreading  reticulations  of  the  veins  or 
nerves,  it  is  covered,  consolidated  as  it  were,  and  protected  against 
dl  external  influence  by  the  epidermis , a covering  which  spreads  itself 
ike  a mantle  over  the  whole  surface  of  the  plant.  Let  us  submit 
this  parenchyma , venation , and  epidermis  to  microscopical  exami- 
nation, first  considering  the  leaves  of  those  vegetables  which  live  in 
the  air. 

If  we  pull  to  pieces  with  some  care  any  leaf  whatever,  a fragment 
nf  transparent  membrane  without  colour  will  be  observed  to  detach 
■itself  from  the  leaf.  If  we  place  this  moist  shred  upon  a glass  plate, 
and  subject  it  to  a magnifying  glass,  it  will  be  found  composed  of 
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large  flattened  cells,  having  a contour,  sometimes  rectilinear  and 
square,  sometimes  irregular  and  sinuous,  as  in  Fig.  124.  The 
granular  contents  of  these  cells  are  neither  very  apparent  nor  very 
important,  but  we  find  in  them  sometimes  an  aqueous  liquid  variously 
coloured.  The  cellular  elements  of  this  epidermal  membrane  are 
intimately  united  and  pressed  one  against  the  other,  in  such  a manner 
as  to  give  it  a certain  solidity  and  power  of  resistance.  The  cells  , 
present  an  exterior  wall  in  connection  with  the  air,  which  is  much 
thicker  than  the  lateral  or  interior  walls.  Some  of  these  cells  are 


Fig.  124. — Structure  of  the  Epidermis  of  a Leaf.  Fig.  125. — Vertical  section  through  one  of  the 

stomata  of  a Cycas,  magnified 


sometimes  observed  to  be  elongated,  ramified,  partitioned  off,  as  it 
were,  so  as  to  constitute  hairs  or  down  of  various  forms. 

The  epidermal  membrane  is  not  continuous  or  perfectly  close. ; 
It  presents,  on  the  contrary,  from  space  to  space,  small  openings 
formed  by  the  separation  of  two  cells.  These  openings  being  elastic,  ■ 
and  capable  of  expansion  or  compression,  according  to  exteriof 
circumstances,  are  intended  to  exhale  the  gaseous  and  vapoury 
products  of  perspiration  in  the  plant,  and  also  permit  the  entrance 
into  the  interior  of  the  leaf  of  the  gaseous  constituents  and  j 
moisture  of  the  atmosphere.  They  bear  the  name  of  stomata, 
from  the  Greek  word  “ mouth.”  A vertical  section  through  1 

one  of  the  stomata  of  Cycas  as  they  appear  under  the  microscope  || 
is  seen  in  Fig.  125. 

The  stomata  are  most  abundant  on  the  lower  surface  ot  leaves,  c 
Their  number  varies  much  according  to  the  plant  j and  the  smaller  they 


. are,  the  more  numerous.  In  the  Pink  they  present  40,000  in  the  space 
of  a square  inch ; the  Iris  12,000,  and  the  Lilac  200,000.  The  epidermis 
\ which  covers  and  protects  the  parenchyma  of  the  leaf  is  itself  covered 
with  an  extremely  delicate  pellucid  membrane,  whose  structure  isalmost 
: inappreciable,  the  discovery  of  which  we  owe  to  M.  Adrien  Brong- 
niart.  It  is  termed  the  cuticle.  It  adheres  closely  to  the  epidermis, 
•moulds  itself  exactly  on  this  membrane,  and  even  upon  its  hairs,  to 
which  it  forms  a sheath,  much  as  the  glove  does  to  the  finger, 
covering  the  epidermis,  but  presenting  minute  openings  of  grea>. 
delicacy,  corresponding  with  the  stomata.  It  is  probably,  however, 
mot  a distinct  structure  but 
(only  the  confluent  portions 
t of  the  external  walls  of  the 
tepidermal  cells. 

In  the  parenchyma  of 
I the  leaves  of  the  greater 
i number  of  vegetables,  two 
(distinct  regions,  an  upper 
and  a lower,  may  be  ob- 
served (Fig.  126).  In  the 
(upper  regions,  one,  two,  or 
i three  rows  of  oblong  cells 
1 may  be  traced  perpendi- 
1 cular  to  the  surface  of  the 
leaf,  and  closely  pressing 

(One  against  the  Other,  Fig.  126, — Transverse  Section  of  a Leaf,  showing  the 
spread  out  sometimes  in  structure  of  the  Parenchyma. 

such  a manner  as  to  leave 

between  many  of  them  air  passages,  which  are  generally  found  to 
\ correspond  with  the  stomata.  The  lower  layer  is  composed  of 
'irregular  cells,  often  branching  out  and  touching  each  other  only 
at  the  extreme  points  of  their  branches,  and  leaving  numerous 
air  passages,  which  communicate  one  with  another,  forming  a sort 1 
of  spongy  tissue.  Among  these  cells,  many  are  situated  imme- 
■ diately  upon  the  epidermis  of  the  lower  surface,  which  is  furnished 
with  a much  greater  number  of  stomata  than  the  epidermis  of  the 
upper  surface.  It  is  with  the  stomata  that  the  air  passages 
correspond. 

1 hese  parenchymatous  cells,  whose  walls  are  always  very  thin, 

1 contain  globules  of  the  green  substance  to  which  young  plants  and 
eaves  owe  their  colour.  This  chlorophyll  is  found  in  great  quantities, 
and  is  much  denser  in  the  upper  zone  than  in  the  lower  and  more 
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spongy  parenchyma.  The  aggregate  of  cells  thus  coloured  by  the 
chloropyhyll  gives  to  the  vegetable  leaf  that  green  and  uniform  tint 
which  is  its  characteristic. 

We  have  noted  these  peculiarities  of  organisation,  and  above  all 
the  existence  of  these  intercellular  passages—  cavities  which  commu- 
nicate freely  between  one  another,  and  which  are  put  in  connection 
with  the  ambient  medium  by  means  of  the  stomatal  openings,  so 
admirably  organised  for  carrying  out  the  vital  phenomena  of  which 
the  passages  are  the  seat,  phenomena  which  we  shall  study  more 
minutely  by-and-by. 

We  find  in  the  veins  of  leaves,  vessels  of  different  kinds  bound 
together  by  cells  of  various  forms.  The  structure  of  the  vein  be- 
comes more  simplified  in  proportion  as  it  is  divided  and  diminished 
in  its  dimensions. 


If  from  plants  with  aerial  leaves  we  pass  to  plants  with  leaves 
which  float  upon  the  water,  or  whose  natural  position  it  is  to  be  sub- 
merged, we  shall  see  the  structure  of  these  organs  modifying  them- 
selves according  to  the  medium  in  which  Nature  has  placed  them. 
These  curious  modifications  have  been  carefully  studied  in  our  own 
day  by  Brongniart. 

The  leaves  of  the  Water  Idly  ( Nympheea ),  which  float  upon  the 

water,  present,  it  is  tme,  both  epidermis 
and  parenchyma,  differing  very  slightly 
from  those  with  aerial  leaves,  but  the 
lower  epidermis  in  contact  with  the 
water  has  no  stomates.  The  submerged 
leaves  of  the  Pond  Weed  are  generally 
very  thin,  and  quite  destitute  of  any 
epidermis,  and  consequently  of  stomates 
also.  They  are  channelled  with  air- 
cells,  which  have  no  communication 
with  each  other,  but  are  formed  of  poly- 
Fig.  137  — Epidermis  of  upper  surface  hedric  or  manv-sided  cells,  compressed 

of  Leaf  of  Kanum  ulus  nqunhlis,  ^ gorged  ^ These 

air-cells  have  no  analogy  with  those  of 
aerial  leaves  ; they  can  only  be  considered  as  reservoirs  ol  air  fur- 
nished  by  the  plant  itself,  and  calculated,  no  doubt,  to  reduce  its 
weight.  T hey  are  floating  apparatus,  which  seem  to  play  a ixirt 
analogous  to  the  swimming-bladder  of  fish. 

The  Ranunculus  aquatilis  presents  at  once,  as  we  have  seen,  the 
aerial  leaves  which  float  on  the  surface  of  the  water,  and  the  much* 


divided  leaves  which  are  submerged.  The  aerial  leaves,  furnished 
with  an  epidermis  provided  with  stomata,  present  a parenchyma 
whose  structure  scarcely  differs  from  that 
of  the  aerial  leaves  already  described. 

Aquatic  leaves  have  no  epidermis  properly 
so  called,  but  only  greenish  parenchy- 
matous cells  pressing  one  against  the  other 
(Fig.  128),  constituting  thus  a parenchyma 
uniformly  dense,  hollowed  here  and  there 
with  isolated  air-containing  cavities. 

We  cannot  conclude  our  study  of 
leaves  without  saying  a few  words  upon 
the  stipules.  These  stipules  are  organs  of 
only  secondary  importance,  which  accom- 
pany the  leaves  in  many  plants.  They 
are  organised  like  leaves,  but  they  are  not 
true  leaves.  At  an  early  period  in  the 
growth  of  certain  plants,  two  small  tumours 
appear,  one  at  either  side  of  the  base  of 
the  leaf-stalk.  They  appear  earlier  than 
the  leaf,  at  whose  base  they  are  developed,  0f  xuiip-trec. 


Fig.  139. — I.eaf  of  the  Rose. 

and  at  some  period  of  their  existence  they  almost  invariably  enclose 
the  leaf,  being  of  quicker  growth  than  the  leaves.  But  their  form 
and  functions  are  altogether  different,  being  small  foliaceous  organs 
with  mefnbranous  appendages,  whose  points  of  insertion  are  very 
various.  In  the  Tulip-tree  (Fig.  129)  we  observe  two  stipules , placed 
the  one  on  the  right  and  the  other  on  the  left  of  the  point  of  insertion 
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of  the  leaf-stalk.  In  the  Rose  (Fig.  129)  the  two  stipules  aie 


V 

Fig.  130. — The  Hop-plant. 


Fig.  131. — Buckwheat  (Polygonum  Fagopymm). 

attached  to  the  petiole  of  the  leaf.  In  the  Hop-phnt  (Fig.  130)  the 
two  stipules  on  the  same  side  of  the  stem,  and  belonging  to  two 
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different  leaves,  are  so  combined  together  to  appear  to  foim  single 
stipules.  In  the  Buckwheat  (hig.  13 r)  see  a stipule  placed 
between  the  leaf  and  the  stem. 

The  stipule  appears,  as  we  have  said,  usually  before  the  leaf  which 
accompanies  it.  But  the  stipules  often  grow  much  more  rapidly  than 
the  leaf,  and  in  the  bud  they  often  completely  cover  these  organs. 
They  are  probably  intended 
in  this  case  to  shelter  the 
young  leaves.  They  are 
also  very  fugitive.  Some- 
times the  stipules  have 
neither  this  rapid  develop- 
ment nor  this  fugitive 
character.  They  are  then 
called  persistent.  It  is 
probable  that  in  their  per- 
sistent character  they  are 
useful  to  the  plant,  either 
in  sheltering  its  more  de- 
licate organs,  or  in  taking 
the  place  of  the  leaves 
when  they  are  prematurely 
shed. 

In  the  Grasses  (Gra- 
mitiece)  there  is  a little 
membrane  which  appears 
to  be  a continuation  of  the 
inner  lining  of  the  petiole 
or  sheath  beyond  the  origin 
of  the  lamina  of  the  leaf. 

It  is  called  the  ligule.  As 
an  example  of  the  ligule 

we  give  a figure  from  a plant  furnished  with  a ligulate  leaf,  ( Milium 
multiflorum ),  Fig.  132.  Here  the  leaf-stalk  or  petiole,  which  is 
sheathed  as  in  all  the  Grasses,  has  its  origin  in  one  of  the  nodes  of 
the  stem ; while  at  /,  the  apex  of  the  sheathing  petiole,  there  is  a 
small  membrane  ; this  is  the  ligule. 


Fig.  132. — Ligula  of  Millet. 
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PHENOMENA  OF  THE  LIFE  OF  PLANTS. 

EXHALATION,  RESPIRATION,  CIRCULATION. 

Having  acquired  some  knowledge  of  the  external  arrangements  and 
of  the  internal  structure  of  the  roots,  stem,  and  leaves,  we  may  now 
consider  the  essential  phenomena  of  the  life  of  plants  (constituting 
vegetable  physiology),  in  some  of  its  most  important  points. 

Vegetation  presents,  in  exhalation,  respiration,  and  circulation  of 
the  sap  in  the  interior  of  the  tissues,  three  functions  only  secondary 
in  their  importance  to  reproduction. 

Exhalation. 

Exhalation  in  plants  is  performed  by  the  leaves  and  branches. 
Plants  exhale  water  or  vapour  by  their  leaves ; it  is  retarded  by  the 
presence  on  the  surface  of  the  leaves  of  a coating  of  wax,  which  gives 
them  their  greyish-blue  glossy  appearance,  and  it  varies  according  as 
the  epidermis  is  thick  or  thin. 

The  medium  in  which  the  plant  is  placed  also  greatly  influences 
the  function  of  exhalation.  If  the  air  is  very  dry,  the  exhalation  is 
abundant  and  rapid.  It  is  less  active  where  the  air  is  charged  with 
humidity ; it  increases  as  the  temperature  rises ; it  is  diminished 
during  the  night. 

It  is  not  alone  by  the  stomata  of  the  leaves,  but  also  through 
means  of  the  epidermal  membrane  itself,  that  the  exhalation  takes 
place.  The  result  of  the  perfect  equilibrium  which  exists  between 
the  absorption  of  the  roots  and  the  foliaceous  exhalation  is  proof 
of  a normal  state  of  healthy  vigour  in  the  plant.  If  the  exhalation 
exceeds  the  absorbing  powers  of  the  roots  the  plant  must  fade. 

It  has  long  been  believed  that,  at  the  same  time  that  leaves 
transpire,  they  also  reciprocate  and  absorb  water  by  their  own 
surface.  Numerous  experiments,  however,  which  have  been  made  of 
late  appear  to  prove  that  leaves  do  not  absorb  water  either  in  its 
vaporous  condition  or  in  the  form  of  dew  or  rain  to  any  appreciable 
extent. 
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Respiration. 

If  we  place  an  entire  plant  or  a leafy  branch  in  a closed  glass  vessel 
filled  with  air  which  remains  unrenewed,  and  leave  the  whole  in 
darkness  for  some  ten  or  fifteen  hours,  we  may  assure  ourselves  at  the 
expiration  of  this  time  that  the  air  contained  in  the  vessel  is  no  longer 
of  the  same  composition  as  before  the  experiment.  Carbonic  acid 
will  be  there  in  greater  quantity,  and  the  proportion  of  oxygen  will  be 
less.  But  if  in  place  of  leaving  the  plant  in  darkness  we  expose  the 
apparatus  to  the  influence  of  the  sun’s  rays,  the  phenomena  will  be 
reversed ; after  a few  hours  the  air  in  the  receiver  will  have  lost  a 
noticeable  quantity  of  its  carbonic  acid,  and  will  be  enriched  by  a 
greater  proportion  of  oxygen. 

In  order  to  test  these  phenomena  more  closely,  let  us  fill  a bell 
glass  with  water,  through  which  has  been  previously  passed,  so  as  to 
ensure  its  dissolving  in  it,  some  carbonic  acid  gas,  and  place  in  it  a 
branch  or  an  entire  plant  covered  with  leaves  ; expose  the  whole  to 
the  rays  of  the  sun  for  some  hours,  as  is  represented  in  Fig.  133. 
The  air  which  collects  (Fig.  134),  if  analysed  after  the  experiment, 
will  be  found  to  contain  scarcely  any  carbonic  acid,  but  it  will  contain 
a large  proportion  of  oxygen.  If  a branch  of  a plant,  with  the  roots 
fixed  in  the  soil,  and  consequently  in  its  normal  state  of  vegetation,  is 
placed  in  a glass  vessel,  and  by  means  of  an  aspirator  a limited  quantity 
of  air  is  caused  to  circulate  round  it,  this  air,  which,  before  the  experi- 
ment, contained  from  four  to  five  ten-thousandth  parts  of  carbonic  acid, 
after  the  apparatus  has  been  exposed  to  the  influence  of  the  sun’s  rays 
for  a certain  time  may  not  be  found  to  contain  more  than  from  one  to 
two.  If,  on  the  contrary,  the  experiment  is  made  during  the  night, 
it  will  be  found  that  the  quantity  of  carbonic  acid  would  be  increased, 
and  at  the  expiration  of  a certain  time  may  have  risen  to  eight  ten- 
thousandth  parts.  These  experiments,  in  which  there  is  an  interchange 
of  gas  between  the  plant  and  the  atmosphere,  exhibit  the  double 
phenomena  of  absorption  and  exhalation  in  plants ; in  fact,  there  is 
respiration.  But  the  respiration  of  plants  is  not  always  the  same,  like 
that  of  animals,  in  which  carbonic  acid  gas,  water,  and  vapour  are  exhaled 
without  cessation  either  by  day  or  night.  Plants  possess  two  modes 
of  respiration  : one  diurnal,  in  which  the  leaves  absorb  the  carbonic 
acid  of  the  air,  decompose  this  gas,  and  return  to  the  air  the  oxygen 
whilst  the  carbon  remains  in  their  tissues ; the  other  nocturnal,  and 
of  a reverse  kind,  in  which  the  plant  absorbs  the  oxygen  and  exhales 
the  carbonic  acid ; that  is  to  say,  they  breathe  much  in  the  same 
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manner  as  animals  do.  The  carbon  which  is  gained  from  the  air  by 
plants  during  the  day  is  indispensable  to  the  perfect  development  of 
their  organs  and  the  consolidation  of  their  tissues.  By  respiration 
plants  live  and  grow. 

It  is  necessary  to  remark  here  that  it  is  only  the  green  parts  of 
vegetables  which  respire  in  the  manner  described  ; that  is  to  say,  by 


Fig.  133.  — Respiration  of  Plants  exposed  to  Light 
Commencement  of  the  Experiment. 


Fig.  134.— Respiration  of  Plants  exposed  to  Light 
Result  if  the  Experiment 


absorbing  carbonic  acid  and  disengaging  oxygen  under  the  influence 
of  light.  'Flic  parts  not  coloured  green,  such  as  flowers,  fruit,  red  and 
yellow  leaves,  &c.,  always  respire  in  one  and  the  same  manner : 
whether  exposed  to  light  or  left  in  darkness,  they  always  absorb  the 
oxygen  and  disengage  carbonic  acid.  They  respire  in  the  same 
manner  as  animals.  If  we  consider  that  the  green  parts  of  the  plant 
are  far  more  numerous  than  those  which  are  otherwise  coloured 
that  the  clear  light  nights  of  hot  countries  may  rather  be  said  to 
diminish  than  to  interrupt  their  respiration— that  the  season  of  long 
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days  in  northern  countries  is  that  of  the  greatest  vegetative  activity — 
we  shall  be  led  to  the  conclusion  that  the  great  mass  ol  plants  are  far 
more  active  in  light  than  in  darkness,  and  consequently  that  their 
diurnal  respiration  greatly  preponderates  over  their  nocturnal.  The 
diurnal  respiration  of  plants,  which  pours  into  the  air  considerable 
quantities  of  oxygen  gas,  happily  compensates  for  the  effects  of  animal 
respiration,  which  produces  carbonic  acid  gas,  injurious  to  the  life  of 
man.  Plants  purify  the  air  injured  by  the  respiration  of  men  and 
animals.  If  animals  transform  the  oxygen  of  the  air  into  carbonic 
acid,  plants  convert  this  carbonic  acid  back  again  into  oxygen  by  their 
diurnal  respiration.  They  fix  the  carbon  in  their  tissues,  and  return 
oxygen  to  the  air  in  reparation. 

Such  is  the  admirable  equilibrium  which  exists  between  animals 
and  plants ; such  the  beneficial  communication  which  assures  to  the 
air  its  constant  soundness,  and  maintains  it  in  that  state  of  purity 
which  is  indispensable  to  support  the  life  of  the  living  creatures 
which  cover  the  globe. 

We  have  now  been  speaking  of  the  respiration  of  aerial  plants. 
Water  plants  cannot  respire  by  the  same  organic  mechanism.  In 
the  former  the  air  circulating  across  the  intercellular  channels  of  the 
leaves  acts  directly  upon  the  contents  of  the  cells.  The  leaves  of 
aquatic  plants,  which  are  destitute  of  epidermis,  and  are  in  general 
very  slight,  borrow  air  which  the  water  holds  in  solution,  in  such  a 
manner  that,  according  to  the  ingenious  remark  of  M.  Brongniart, 
they  respire  in  a manner  analogous  to  that  presented  by  fishes  and 
other  animals  which  breathe  by  gills. 

Plants  may  live  for  a time  at  the  expense  of  their  stored-up 
supplies  of  food,  in  perpetual  darkness,  and  consequently  are,  in  that 
case,  always  subject  to  nocturnal  respiration.  In  this  anomalous 
condition  they  lose  some  of  their  carbon,  which  passes  into  the  state 
of  carbonic  acid,  and  they  exhale  large  quantities  of  water.  The 
result  is  a decided  elongation  of  the  plant,  a greater  softness  in  its 
• tissues,  and  the  absence  of  green  colouring. 

1 he  juices  of  plants  kept  constantly  in  the  dark  modify  them- 
selves in  a sensible  degree.  Often  acrid  and  bitter  in  their  normal 
condition,  they  are  rendered  sweet  and  succulent  under  such  modi- 
fications, and  market  gardeners  turn  these  facts  largely  to  their  profit, 
they  treat  Lettuce  plants  in  order  to  make  the  hearts  white,  bv 
binding  them  closely  together  and  tying  the  leaves  one  against  the 
other,  to  the  exclusion  of  light.  Sea  Kale,  in  its  wild  state  a useless 
weed  on  the  sea-shore,  becomes  a delicate  vegetable  when  blanched 
under  the  gardener's  care. 
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Circulation. 


The  manner  in  which  nourishing  juices  circulate  in  the  interior 
of  plants  has  long  been  the  subject  of  discussion  amongst  botanists, 
and  science  is  still  far  from  being  agreed  on  this  important  point 
of  vegetable  physiology.  Limiting  ourselves,  however,  to  the  con- 
sideration of  dicotyledonous  vegetation,  such  as  our  indigenous  forest 
trees,  we  may  enunciate  the  following  simple  facts  on  which  all 
botanists  are  agreed. 

T'rom  the  moment  when  the  water  which  impregnates  the  earth 
has  penetrated  into  the  roots  of  a plant,  and  mingled  with  the  juices 
which  are  contained  in  the  cells  of  the  vegetable,  it  constitutes  what 
botanists  call  the  sap — a complex  fluid,  which,  at  certain  periods 
in  the  life  of  a plant,  circulates  constantly  through  its  tissues. 
Inasmuch  as  it  has  now  been  ascertained  with  tolerable  certainty 
that  plants  gain  their  liquid  supplies  of  food  from  their  roots  alone, 
and  since  also  there  is  a constant  loss  of  water  by  exhalation  from 
the  foliage,  it  follows  that  there  must  be  a continual  upward  stream 
of  fluid  through  the  plant.  This  is  what  is  meant  by  the  ascending 
sap.  Besides  water,  its  main  ingredient,  it  contains  various  matters 
taken  up  in  solution  from  the  soil,  and  also  other  matters,  which  are 
washed,  as  it  were,  out  of -the  parts  of  the  plant  through  which  it 
passes.  What  is  the  force  which  causes  the  water  to  penetrate  into 
the  roots,  impels  the  sap  into  the  stem,  and  finally  to  its  last  rami- 
fication— namely,  the  leaves?  What  is  the  route  which  the  sap 
follows  in  ascending?  Does  it  traverse  the  pith,  the  bark,  or  the 
wood  ? or,  finally,  does  it  permeate  through  all  three  at  the  same 
time  ? 

When  a tree  is  cut  down  in  spring  it  is  easily  seen  that  the  sap 
flowing  in  it  is  then  in  the  wood.  If  a plant  is  made  to  absorb 
coloured  liquid,  or  if  the  branches  are  plunged  into  the  same  liquid, 
it  is  easily  seen  that  it  does  not  rise  first  either  in  the  bark  or  pith. 
It  is  the  wood  or  ligneous  body  through  which  it  manifestly  takes 
its  passage.  This  passage  is  effected  through  all  the  ligneous  elements, 
cells,  fibres,  and  vessels.  The  anatomical  construction  of  these  vessels, 
their  large  number,  their  strength  in  the  prostrate  filiform  and  slender 
stems,  which  often  attain  a very  considerable  length,  and  which  require 
to  be  traversed  by  a large  quantity  of  sap  in  order  to  supply  what  is 
necessary  for  evaporation  by  the  leaves — all  these  general  facts  leave 
no  doubt  as  to  the  part  which  the  vessels  play  in  the  circulation  of 
the  sap. 

Dr.  Hales,  an  English  clergyman,  to  whom  science  is  indebted 
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for  numerous  experiments  throwing  light  upon  the  movement  of  the 
nourishing  juices  in  plants,  was  anxious  to  dis- 
cover the  force  with  which  the  sap  rose  to  the 
stem.  In  order  to  ascertain  this,  he  fastened 
a bent  tube  on  the  top  of  an  ascending  branch 
of  a vine-stem  in  the  spring ; having  carefully 
fixed  the  tube  upon  the  transverse  section  of 
the  vine-stock,  the  lower  bend  being  filled  with 
mercury.  The  flowing  sap  accumulated  in  the 
interior  branches  began  little  by  little  to  move 
the  mercury,  depressing  it  in  one  tube  and  con- 
sequently raising  it  in  the  other,  till  the  difference 
which  indicated  the  pressure  exerted  by  the  sap 
rose  to  thirty-eight  inches  (Fig.  135).  The  flow 
of  sap  then  was  sufficiently  powerful  to  move  a 
column  of  mercury,  in  addition  to  the  weight  of 
the  atmosphere,  this  height.  Hales  calculated 
from  this  that  the  force  which  impels  the  sap  in 
the  vine  is  five  times  as  great  as  that  which  impels 
the  blood  through  the  large  arteries  of  the  horse. 

Having  reached  the  leaves,  the  sap  becomes 
exposed  to  the  air  by  the  innumerable  openings 
or  stomata,  which  communicates  with  the  hollow 
channels  in  the  substance  of  the  parenchyma. 

The  respiration  of  the  plant— that  is  to  say,  the 
chemical  action  which  the  air  exercises  upon  the 
liquids  which  supply  the  leaves— together  with 
the  exhalation  of  vapour  which  proceeds  from 
the  same  organs,  modifies  the  ascending  sap  by 
methods  of  precisely  the  same  kind,  only  with 
exactly  opposite  results,  as  those  by  which  air 
modifies  venous  blood  in  the  lungs  of  animals, 
changing  it  into  arterial  blood.  Thus  it  is  with 
,the  leaves  in  the  phenomena  of  exhalation  and 
respiration,  of  which  they  are  the  seat.  In  as- 
cending, the  sap  changes  its  nature,  and  becomes 
transformed  into  a nourishing  fluid. 

We  must  now  inquire  what  is  the  path  which 
this  modified  sap  takes  after  it  has  undergone 

Everything  tends  to  the  belief  that  it 

directed  hv  tli  ? 1 ' nera!  tlssut(s,  °f  the  plant,  its  movements  being 
directed  by  the  demand  which  is  created  for  it  at  any  point  where 


Fig.  T35. 

Hales  ^apparatus  for 
measuring  the  force  of 
ascending  sap. 
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active  growth  is  going  on,  or  where  food  is  being  stored  up  for 
future  purposes.  If  a stem  or  branch  is  strongly  bound  in  such  a 
manner  as  to  compress  the  bark,  a cushion  or  excrescence  is  formed 
above  the  ligature,  which  continues  to  increase,  and  appears  to 
proceed  from  the  partial  stoppage  of  the  downward  distribution, 
showing  that  the  nutritious  matters  come  from  the  leaves,  for  the 
parts  beneath  the  ligature  show  much  less  increase.  The  same 
phenomenon  is  produced  upon  the  trunk  of  the  tree  when  annular 
or  spiral  incisions  are  made  all  around  it.  Again,  the  trunks  of 
trees  round  which  climbing  or  twining  plants  wind  themselves, 
demonstrate  the  same  physiological  fact  in  a very  peculiar  manner. 
But  the  downward  movement  of  elaborated  matters  does  not,  as  was 
once  generally  supposed,  take  place  in  the  bark  exclusively,  but  goes 
on  also  through  the  wood.  This  is  proved  by  the  fact  that  cutting 
through  the  bark  right  round  the  stem  does  not  by  any  means 
entirely  arrest  the  growth  of  new  wood  below  the  incision,  nor  is  the 
distribution  of  elaborated  matters  exclusively  downwards ; it  takes 
place  in  any  direction  where  a demand  for  them  has  been  set  up. 

In  speaking  of  the  structure  of  roots,  we  have  enumerated  the 
causes  under  the  influences  of  which  the  sap  ascends ; the  causes 
which  determine  its  descent  are,  we  must  acknowledge,  imperfectly 
known  to  us.  It  appears  most  probable  that  it  is  through  the  sieve- 
cells  in  the  deep  layers  of  the  bark,  the  admirable  structure  of  which 
we  have  before  mentioned,  that  the  mucilaginous  and  albuminous 
sap  takes  its  way.  Cutting  down  through  the  bark  arrests  the  course 
of  these  matters,  but  the  starch  and  sugar  appear  to  take  their  way 
through  the  wood.  The  movement  of  sap  is  in  its  most  active  state 
in  spring-time,  when  the  plant  is  gorged  with  nutritive  matter  pre- 
served in  deposit  during  the  winter.  It  is  then  full  of  liquid,  and  in 
some  plants  the  juices  flow  from  the  slightest  incision.  In  spring, 
according  to.  the  poetical  expression  consecrated  by  use,  the  vine  and 
other  plants  bleed;  but  when  the  leaves  are  fully  developed,  the 
active  evaporation  which  takes  place  on  their  surface  impels  the 
liquid  to  the  extremities  of  the  vegetable,  whence  it  exhales  in 
vapour  ; they  will  no  longer  bleed  when  wounded. 

When  the  branches  develop  themselves  and  consolidate,  the 
movement  of  the  sap  becomes  slower ; it  is  sometimes  roused 
towards  the  end  of  summer,  when,  the  spring  having  been  premature, 
the  materials  which  the  plant  has  elaborated  for  the  vegetation  of  the 
following  year  have  been  set  to  work  before  their  time.  After  the 
fall  of  the  leaf,  and  when  the  approach  of  winter  lowers  the  tem- 
perature, the  movement  of  the  sap  is  stopped  entirely;  the  tree 
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arrives  by  little  and  little  at  a state  of  almost  absolute  repose ; this  is 
not  death,  but  life,  which  awaits  its  re-awakening. 

It  thus  appears  that  all  plants  in  a healthy  state  must  be  so 
situated  as  to  be  able  to  absorb  from  the  air  and  soil  surrounding 
them  the  elementary  bodies  which  constitute  their  tissues,  namely, 
carbon,  oxygen,  hydrogen,  and  nitrogen.  The  principal  form  in 
which  these  bodies  are  absorbed  is  as  water,  carbonic  acid,  and 
ammonia. 

Water  is  supplied  to  plants  in  the  form  of  rain  and  dew ; these 
moisten  the  soil,  and  from  the  soil  the  plants  take  up  water  by  their 
roots. 

Carbonic  acid,  which  supplies  plants  with  the  carbon  of  their 
tissues,  is  supplied  to  the  air  whence  it  is  absorbed  by  the  leaves, 
by  the  respiration  of  man  and  animals,  by  combustion,  and  by  the 
decomposition  of  saccharine  matter,  &c.,  volcanic  action,  and  hot 
springs. 

. ^ he  sources  of  ammonia  are  in  the  main  the  decomposition  of 
animal  matters,  which  are  far  richer  in  nitrogen  than  vegetable. 

The  special  constituents  of  sap  in  plants  are  the  salts  of  the 
metals,  such  as  those  of  potassium,  sodium,  calcium,  and  magnesium. 
These  substances  permeate  through  the  tissues  of  plants  dissolved  in 
the  water  taken  up  by  the  roots  from  the  soil. 
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ON  THE  GROWTH  OF  VEGETABLES. 

Vegetables  increase  by  means  of  the  nourishing  materials  elabo-  ! 
rated  by  the  leaves  and  distributed  in  the  sap.  It  would  be  entering  j 
upon  a long  and  difficult  task  to  take  into  consideration  all  the  j 
points  which  botanists  have  made  out  concerning  the  growth  of  j 
vegetables.  We  must,  therefore,  limit  ourselves  here  to  the  con-  ; 
sideration  of  what  actually  comes  under  our  own  knowledge  in  the  ^ 
growth  of  trees.  Trees  grow  in  length  by  the  development  of  their  ] 
terminal  shoots.  We  observe  the  intervals  between  the  points  of  the  1 
insertion  of  the  leaf,  which  at  first  are  very  short,  gradually  become  j 
longer  as  the  shoot  upon  which  they  are  attached  expands  after 
emerging  from  the  bud. 

But  how  do  trees  increase  in  circumference  ? This  demands  a 
closer  examination. 

If  we  study  the  internal  structure  of  a branch  of  one  year  old 
in  one  of  our  forest  trees,  we  shall  find  that  towards  the  end  of  the  j 
year  the  branch  is  arranged  in  the  following  manner: — There  is  a 1 
pith,  a fibro-vascular  circle,  furnished  with  spiral  vessels  on  its  - 
internal  face,  with  straight  medullary  rays  traversing  the  mass  of  3 
wood,  losing  themselves  in  the  bark,  which  is  composed  of  an  J 
epidermis,  of  the  herbaceous  or  green  layer  envelope,  and  of  bast.  ] 
But  between  the  ligneous  and  cortical  system  we  can  distinguish  the  J 
presence  of  a special  zone  formed  of  very  delicate  cells,  with  walls  J 
soft  and  transparent,  which  in  spring-time  are  bathed  in  liquid  j 
supplied  abundantly  by  the  sap,  to  which  botanists  give  the  name  of  1 
cambium.  This  last  layer  is  of  the  utmost  importance,  for  we  can  j 
perceive  that  in  the  course  of  the  second  year,  by  the  process  of  1 
vegetation,  this  intermediate  zone,  which  is  situated  between  the  g 
cortical  and  ligneous  system,  becomes  the  seat  of  a double  formation,  1 
the  one  cortical,  the  other  ligneous.  Fig.  136,  which  we  have  given  1 
to  show  the  different  elements  of  the  stem  of  a tree,  serves  also  to  I 
show  its  mode  of  development.  That  part  included  in  the  lines  | 
marked  1 and  3,  represents  the  wood  and  bark  of  the  first  year,  | 
that  marked  2 the  wood  and  bark  of  the  second  year.  The  cambium  1 
layer  separates  these  elements,  and  is  indicated  by  the  letter  c.  Cells,  ■ 
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; fibres,  and  vessels  result  from  the  transformation  of  the  delicate 
( elements  of  this  generating  tissue.  In  other  words,  at  this  point 
t the  transformation  of  cambium , into  wood  from  without  inwards, 
.and  into  bark  from  within  outwards,  takes  place.  The  medullary 
1 rays  are  continued  without  interruption  or  modification  across  the 
incw  layers,  new  ones  also  forming  themselves  without  being  in 
(connection  with  the  pith.  What  passes  in  the  second  year  is  repeated 
1 during  the  third  and  fourth.  A very  useful  consequence  results  from 


Fig.  136. — Horizontal  and  transverse  section  of  tne  trunk  oi  an  Elm. 


this.  We  are  enabled  by  observing  certain  characters  to  distinguish 
the  successive  layers  which  form  themselves  year  by  year.  The  age 
'of  a tree  is  thus,  so  to  speak,  inscribed  upon  its  cut  surface.  In  the 
oak,  for  example,  it  is  very  easy  to  distinguish  the  annual  layers. 
The  transformation  of  the  generating  zone  in  the  wood  continues 
from  spring  to  autumn,  and  consequently  under  climatic  influences 
very  different.  The  great  vessels  are  formed  at  the  season  when  the 
sap  is  most  active  in  its  circulation  ; then  come  vessels  of  smaller 
calibre  and  much  more  numerous.  Towards  the  end  of  the  year, 
when  vegetation  is  less  active,  principally  ligneous  fibres  are  formed. 
It  follows  from  these  differences  between  the  wood  of  spring  and  of 
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the  autumn,  that  it  is  very  easy  to  distinguish  the  passage  from  the 
former  to  the  latter,  and  that  the  different  annual  formations  appear 
consequently  as  so  many  concentric  zones  on  the  horizontal  section 
of  the  tree.  If  the  annual  growth  of  a tree  were  equal  during  all  the 
time  of  its  life,  there  would  be  no  line  of  demarcation  between  each 
annual  period,  and  consequently  no  concentric  zones.  It  is  thus 
with  trees  in  some  hot  countries,  where  vegetation  is  neither  checked 
nor  accelerated  by  change  of  temperature.  The  age  of  a tree  is  not 
there,  as  in  temperate  countries,  to  be  found  inscribed  in  the  interior 
ot  its  stem. 

We  must,  however,  offer  two  important  remarks.  The  new  wood 
alone  participates  in  the  nature  of  the  exterior  parts  of  the  ligneous 
circle ; the  medullary  sheath  is  not  renewed.  On  the  other  hand, 
new  cells  are  constantly  formed  in  the  middle  portion  of  the  cambium 
layer,  in  default  of  which  the  growth  would  cease  as  soon  as  all  the 
cells  of  this  zone  were  transformed  into  the  elements  of  new  wood 
and  bark. 
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Fig.  137. — Flower  of  Kaffltsia  Arnold 


THE  FLOWER. 

_We  have  admired  the  roots,  with  their  innumerable  fibrous  tufts, 
which  by  a marvellous  faculty,  scarcely  explicable  to  us,  imoibe  tne 
liquids  contained  in  the  earth,  and  convey  the  nourishing  fluid  into 
the  cells  of  plants ; the  stems  and  branches  which  support  the  plant 
in  mid  air ; the  leaves,  organs  at  once  of  respiration  and  evaporation ; 
‘ the  vessels,  so  variable  in  form ; the  breathing  pores  ( stomata ) ; in 
short,  all  the  appliances,  all  the  living  mechanism,  by  means  of  which 
vthe  vegetative  functions  are  carried  on ; all  tending  to  the  production 
of  flowers,  which,  in  their  turn,  live  only  for  the  production  of 
mut  j while  the  fruit  itself  only  exist  for  the  purpose  of  developing 
; seed,  that  ultimate  end  and  essential  design  of  vegetation  ; for 
; Nature  seems  to  concentrate  all  her  efforts  with  a view  to  the 
reproduction  of  the  individual,  and  consequent  preservation  of  the 

But  what  is  a flower?  What  definition  shall  we  give  of  a flower, 
that  can  pretend  to  exactness,  an  .1  at  the  same  time  be  framed  in 
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scientific  terms?  A rigorous  definition  of  the  flower  is  more  difficult 
than  one  would  think.  It  was  a saying  of  Linnaeus  that  minerals 
grew,  plants  grew  and  lived,  animals  grew,  lived,  and  felt ; but  this  is 
now  known  to  be  altogether  incorrect,  for  certain  plants  not  only  grow 
and  live,  but  give  every  indication  of  feeling : witness  the  Mimosa , or 
Sensitive  plant,  which  closes  its  leaves  on  being  touched,  and  some 
of  the  most  obscure  plants  among  the  Conferva , which  move  about 
by  the  action  of  their  own  cilia,  or  mobile  hairs,  until  they  have  found 
a resting-place  for  themselves.  He  would,  in  short,  be  a rash 
man  who  should  now  attempt  such  a definition  of  plant  or  mineral. 
This,  however,  was  not  the  opinion  of  Jean  Jacques  Rousseau,  the 
celebrated  philosopher  of  Geneva,  who  was  indebted  to  the  study 
and  cultivation  of  botany  for  some  of  the  happiest  hours  of  his  life. 
He  has  left,  in  his  “ Letters  on  Botany,”  a book  full  of  interest  and 
sound  science,  a passage  in  which  he  thus  expresses  himself  on  the 
definition  which  can  be  given  of  a flower : — 

“ If  I resigned  my  imagination  to  the  pleasing  sensations  which 
this  word  seems  to  call  forth,  I should  write  a paper  agreeable, 
perhaps,  to  sentimental  shepherds,  but  very  unsatisfactory  to 
botanists.  Let  us  put  aside  for  a moment  the  vivid  colours,  sweet 
odours,  and  graceful  forms  of  flowers,  and  try,  in  the  first  place,  to 
understand  the  organised  being  which  unites  these  attributes. 
Nothing  at  first  sight  appears  easier.  Who  thinks  he  requires  to 
be  taught  what  a flower  is  ? ‘ When  no  one  asks  me  what  is  time,’ 

said  St.  Augustine,  * I know  it  very  well  ; but  I do  not  know  it  when 
I am  asked.’  One  might  say  as  much  of  a flower,  perhaps  of  its 
beauty  even,  which  is  the  prey  of  time.  I am  presented  with  a 
flower,  and  I am  told,  ‘ Here  is  a flower.’  This  is  showing  it  to  me, 
I confess,  but  not  defining  it ; nor  will  this  inspection  enable  me  to 
decide,  in  the  case  of  any  other  plant,  whether  what  I see  is,  or  is 
not,  a flower  • for  there  are  multitudes  of  vegetables  which  have  in 
none  of  their  parts  the  colour  which  Ray  and  Toumefort  have  intro- 
duced into  their  definitions  of  a flower;  and  yet  these  vegetables 
bear  flowers  not  less  real  than  those  of  the  rose-tree,  although  much 
less  apparent.” 

Nevertheless,  although  the  definition  of  the  flower  appeared  to 
Rousseau  so  surrounded  'with  difficulties,  he  does  not  hesitate  to 
propound  the  following  : — 

“ The  flower,”  he  says,  “ is  a local  and  temporary  part  of  the 
plant,  which  precedes  the  fecundation  of  the  germ,  in  or  by  means 
of  which  it  is  effected.”  This  was  an  unexceptionable  definition, 
which  was  scarcely  modified  * century  later  by  Moquin-Tandon,  when 
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■lie  said,  “ A flower  is  that  temporary  apparatus,  more  or  less 
complicated, -by  means  of  which  fecundation  is  effected.” 

The  flower,  then,  is  an  apparatus  composed  of  two  envelopes, 
the  calyx  and  the  corolla , and  the  essential  organs  proper  to  ensure 
the  reproduction  of  the  plant,  namely,  the  pistil , in  which  the  seeds 
'are  afterwards  enclosed,  and  the  stamens,  destined  to  fecundate  the 
pistil.  The  position  of  the  organs  will  be  better  understood  by 
'examining  the  following  diagrams.  Fig.  138  is  a portion  of  the 


Fig.  13*. -Section  of  a Flower  of  the  Foxglove.  Fig.  139. -Section  of  a Flower  of  Campanula. 


flower  of  the  foxglove  ( Digitalis  purpurea),  showing  the  stamens/ a 
united  with  the  corolla,  cor;  p , the  peduncle,  or  floral  axis;  c,  the 
xa  yx  , 0,  st,  s,  the  pistil,  fig.  139  is  a Campanula  showing  how  the 
calyx  c,  the  corolla  cor,  the  stamens  j,  and  the  pistil  p,  are  consoli- 
dated throughout  their  basal  portions. 

I he  calyx,  corolla,  stamens,  and  pistil  are  inserted  on  an  axis 
called  the  receptacle,  the  form  of  which  varies  according  to  the  plant. 
'An  the  Strawberry,  for  instance,  the  receptacle  is  the  succulent  fleshy 
part  which  is  eaten  under  the  name  of  fruit  • tli<»  rr>ni 


me  plant  or  on  distinct  plants.  The 
some  furnished  with  stamens  without 
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a pistil,  others  with  a pistil  without  stamens.  Other  flowers  arc 
without  a corolla,  and  some  even  without  both  calyx  and  corolla. 
The  former  are  incomplete  ( monochlamydeous ),  the  latter  are  called 
naked  (achlamydeous).  The  Marsh  Marigold  ( Caltha  palustris), 
which  expands  its  magnificent  golden  flowers  in  spring  along  the 
marshy  borders  of  rivers,  ponds,  or  lakes,  is  without  a corolla ; the 
flower  of  the  common  Ash  has  neither  corolla  nor  calyx,  but  repro- 
ductive organs  only:  Another  species  from  Southern  Europe 

[Fraxinus  Ornus ) gains  its  name  of  Flowering  Ash  from  the  presence 
of  the  calyx  and  corolla  in  the  flowers. 

In  short,  some  flowers  have  neither  calyx,  corolla,  nor  stamens ; 
others,  neither  calyx,  corolla,  nor  pistil.  They  are  at  once  incom- 
plete and  naked.  The  flowers  of  the  Willow  are  of  this  sort ; some 
are  possessed  of  two  stamens,  and  others  of  a pistil  only. 

A flower  provided  with  stamens  and  pistil  is  said  to  be  herma- 
phrodite, whether  it  has  floral  envelopes  or  not.  There  are  a*  great 
many  plants  which  bear  hermaphrodite  flowers  only ; there  are  others 
bearing,  on  the  same  individual,  male,  female,  and  hermaphrodite 
flowers ; these  are  polygamous  plants ; the  Ash  is  an  example.  Some 
plants  present  only  male,  others,  again,  only  female  flowers,  and 
these  sometimes  occur  on  the  same,  and  in  other  cases  on  different 
plants.  In  the  former  case,  as  in  the  Chestnut,  Hazel-nut,  and 
Ricinus,  to  which  the  Castor-oil  plant  belongs,  the  plants  are 
said  to  be  monoecious.  In  the  latter,  as  in  the  Hemp-plant, 
Date-tree,  and  Mcrcurialis  (one  of  the  Euphorhiacece),  the  plants  are 
dioecious. 

Plants  present  themselves  with  flowers  varying  as  much  in  their 
dimensions  as  in  their  structure.  There  are  flowers  only  the 
thousandth  part  of  a foot  in  diameter,  and  some  which  are  cele- 
brated for  their  immense  bulk.  We  find  in  Sumatra  and  the  Sunda 
Islands  a parasitical  plant  consisting  of  little  more  than  a flower ; 
but  is  nearly  nine  feet  in  circumference  : it  is  the  Rafflcsia  Arnoldi 
(Fig.  131).  The  calyx  of  some  of  the  Aristolochiacece,  on  the  banks 
of  the  Rio  Magdalena,  is  so  voluminous,  that  the  children  of  the 
inhabitants  sportively  use  it  for  a cap.  The  flower  of  Victoria 
regia , represented  in  Plate  III.,  is  about  forty  inches  in  circum- 
ference. The  effect  produced  upon  Sir  Robert  Schomburgk,  when 
he  first  saw  this  magnificent  plant  on  the  River  Berbice,  is  thus 
described : — 

“ It  was  on  the  1st  of  January,  while  contending  with  the  diffi- 
culties Nature  opposed  in  different  forms  to  our  progress  up  the 
River  Berbice,  that  we  arrived  at  a point  where  the  river  expanded, 
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III- — Victoria  regia,  on  a river  of  Guiana. 
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and  formed  a currentless  basin.  Some  object  on  the  southern 
^extremity  of  this  basin  attracted  my  attention  ; it  was  impossible  to 
■ form  any  idea  what  it  could  be ; and,  animating  the  crew  to  increase 
: the  rate  of  their  paddling,  we  were  shortly  afterwards  opposite  the 
object  that  had  raised  my  curiosity — a vegetable  wonder.  All 
(calamities  were  forgotten;  I felt  as  a botanist,  and  felt  myself 
rewarded : a gigantic  leaf,  from  five  to  six  feet  in  diameter,  salver- 
.'shaped,  with  a broad  brim,  of  a light  green  above  and  a vivid  crimson 
‘below,  rested  on  the  water.  Quite  in  character  with  the  wonderful 
Jeaf  was  the  luxuriant  flower,  consisting  of  many  hundred  petals, 
passing  in  alternate  tints  from  pure  white  to  rose  and  pink.  The 
•smooth  water  was  covered  with  the  blossoms,  and,  as  I rowed  from 
one  to  the  other,  I always  observed  something  new  to  admire.” 

The  leaves  are  of  an  orbicular  fonn,  the  upper  surface  is  bright 
^green,  and  they  are  furnished  with  a rim  round  the  margin  from  three 
‘to  five  inches  in  height ; on  the  inside  the  rim  has  a green  colour, 
and  on  the  outside,  like  the  under  surface  of  the  leaf,  it  is  of  a bright 
ccrimson ; they  have  prominent  ribs,  which  project  an  inch  high, 
radiating  from  a common  centre ; these  arc  crossed  by  a membrane, 
.giving  the  whole  the  appearance  of  a spider’s  web ; the  whole  leaf  is 
tbeset  with  prickles.  The  stem  of  the  flower  is  an  inch  thick,  and 
studded  with  prickles ; the  calyx  is  four-leaved ; each  sepal  is  seven 
inches  in  length  and  four  inches  broad ; the  corolla  covers  the  calyx 
with  hundreds  of  petals ; those  first  expanded  are  of  a white  colour, 
but  the  innermost  are  of  a beautiful  rose-pink,  which  eventually 
suffuses  the  whole  flower ; the  flower  is  very  fragrant.  Like  all  other 
water  lilies,  its  petals  and  stamens  pass  into  each  other,  a petal  often 
being  found  surmounted  with  an  anther.  The  seeds  are  numerous, 
and  embedded  in  a spongy  substance.  This  plant  has  by  some 
botanists  been  placed  in  the  genus  Euryale,  whilst  Lindley  thinks  it 
is  nearer  Nymphoea,  from  which  it  differs  in  the  sepals  and  petals 
being  distinct,  and  the  stigmas  being  prolonged  into  horn-like  bodies. 
iThis  splendid  plant  has  now  been  successfully  cultivated  in  many  of 
the  hot-houses  of  this  country.  Beautiiul  specimens  are  to  be  seen 
in  the  Royal  Gardens  at  Kew,  and  at  the  Crystal  Palace,  Sydenham, 
at  Chatsworth,  Sion  House,  and  elsewhere. 

T he  dimensions  of  flowers  are  by  no  means  in  proportion  to  the 
I plant  which  produces  them.  The  flowers  of  the  greater  part  of  our 
forest  trees  are  very  inconspicuous,  and  little  valued  except  by  the 
otanist,  being  generally  so  small  as  to  escape  the  ordinary  observer; 
o^dy  some  of  them,  indeed,  a lens  must  be  employed.  On  the 
• ot  er  hand,  smaller  plants  often  produce  magnificent  flowers ; witness 
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the  Daisy  and  the  floral  ornaments  which  decorate  our  meadows, 
woods,  and  gardens,  often  dazzling  us  by  the  elegance  of  their  forms, 
and  brilliancy  of  their  colours. 

It  is  on  the  corolla  especially  that  Nature  has  expended  all  the 
riches  of  her  inexhaustible  palette.  The  corolla  is  also  peculiarly  the 
seat  of  the  sweetest  perfumes  of  the  vegetable  world. 

Plants  with  sweet-smelling  flowers  are  believed  to  be  more  common 
in  dry  than  in  moist  countries.  On  the  burnt-up  and  naked  hills  of  ( 
Southern  France,  the  Thyme,  Sage,  and  Lavender  perfume  the  air 
with  their  aromatic  scents,;  whilst  the  moist  plains  of  Normandy 
exhale  no  vegetable  aroma. 


Before  a flower  blows,  the  different  parts  constituting  it  are  packed 
closely  together  and  compressed  one  against  the  other ; they  then  form 
a flower-bud.  The  buds  of  all  annual  plants — that  is,  plants  germi-  i 
nating,  growing,  flowering,  and  dying,  all  in  the  same  year — continue 
to  develop  themselves  up  to  the  time  of  their  full  bloom.  The  flower- i 
buds  of  certain  ligneous  plants,  as  the  Lime-tree,  also  act  in  the  same 
way.  But  there  are  other  plants,  as  the  Almond-tree,  the  Plum-tree, 
the  Pear-tree,  &c.,  in  which  the  flower-buds  appear  during  the  summer, 
and  increase  in  size  up  to  the  time  of  autumn.  They  remain  stationary 
during  winter,  and  come  into  bloom  the  following  spring  with  the  first  j 
rays  of  the  warm  sun.  These  flower-buds  are  scaly  (squamose),  that 
is,  shut  up  in  scale-like  coverings,  and  bear  the  name  of  hibernacula.  \ 
The  buds  which  spring  and  are  developed  during  the  warm  season 
are  naked,  because  destitute  of  these  protections. 

The  flower-bud  at  last  opens,  blows,  and  passes  into  the  state  of  a 
flower.  This  blooming  does  not  take  place  at  all  times  of  the  day 
indifferently.  Linnanis  has  drawn  up  a list  of  plants  arranged  according 
to  the  hour  at  which  their  flowers  expand.  He  called  this  list  the 
Floral  Clock.  De  Candolle  has  also  noted  the  times  at  which  the 
following  flowers  blow  at  Paris  : — 


Between  3 and  4 a.m. 

At  5 a.m 

Between  5 and  6 A.M. 

At  6 a.m 

Between  6 and  7 a.m. 

At  7 a.m 

At  7 to  8 a.m.  . . . 

At  8 A.M 

At  9 A.M 

At  9 to  10  a.m.  . . 
At  II  A. M 


Bindweed. 

Naked-stalked  Poppy  and  most  of  the  Chichorace*. 
Nipple- wort  and  Convolvulus  tricolor. 

Many  of  the  Solanaceae  (Nightshade  family). 

Sow  Thistle  and  Hawk  weed. 

Water  Lilies  and  Lettuces. 

Venus’s  Looking-glass. 

Wild  Pimpernel 
Wild  Marigold. 

Ice  Plant. 

Purslain,  Star  of  Bethlehem. 
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At  12  . . . . : . Most  of  the  Ficoid,  or  Mesembryanthemum  family 

At  2 p.m Sc  ill  a pomeridiana. 


Between  5 and  6 P.  M.  Silent  noctiflora. 

Between  6 and  7 P.M.  Marvel  of  Peru. 

Between  7 and  8 P.M.  Night-blooming  Cereus  (Cercus  grandiflorus). 

At  10  p.m Purple  Convolvulus. 

Some  plants  remain  in  bloom  many  days  in  succession.  There 
ire  others  which  are  ephemeral,  and,  opening  at  a fixed  time,  finally 
. lose  up  and  fall  off  the  same  day  at  a nearly  settled  hour.  The 
Cistus  and  Flax  plant  expand  their  flowers  about  five  or  six  o’clock  in 
i:he  morning,  and  are  withered  before  mid-day.  The  Cereus  gra/ufi- 
rforus  blows  at  seven  in  the  evening  and  closes  about  midnight. 

Equinoctial  flowers  open  and  close  at  a fixed  time  in  the  same  day; 
mn  the  morrow  and  for  several  following  days,  they  again  open  and 
:shut  at  the  same  regular  hours.  The  Star  of  Bethlehem  opens  several 
:;iays  in  succession  at  eleven  in  the  morning,  and  closes  at  three.  The 
might-flowering  Mesembryanthemum  blows  several  days  in  succession 
ait  seven  in  the  evening,  and  closes  about  six  or  seven  in  the 
[.morning. 

“ The  regularity  of  these  phenomena,”  says  De  Candolle,  “ has 
struck  all  observers,  but  although  the  cause  evidently  is  referable  to 

:the  action  of  light,  it  is  still  difficult  to  verify  it  with  precision 

■ I have  subjected  the  Marvel  of  Peru  to  continuous  lamplight,  and  by 
that  means  have  obtained  an  inflorescence  altogether  irregular ; but 
having  also  placed  them  where  they  were  lighted  during  the  night,  and 
-kept  in  darkness  during  the  day,  I noticed  that  at  first  their  flowering 
was  very  irregular.  They  soon  became  accustomed,  however,  to  their 
new  circumstances,  and  ended  by  blowing  in  the  morning,  that  is,  at 
the  end  of  the  day  artificially  made  for  them,  and  closing  in  the 
evening  as  their  period  of  obscurity  approached.” 

Heat,  however,  appears  to  have  a certain  influence  on  the  time  and 
the  duration  of  the  blowing  of  flowers ; and  it  is  observed  that  these 
phenomena  vary  in  different  countries,  according  to  their  latitudes  and 
in  the  same  country  according  to  the  seasons.  The  Floral  Clock  drawn 
up  by  Linnaeus  at  Upsal  goes  slower  than  the  clock  arranged  by 
De  Candolle  at  Paris. 

In  a few  flowers  the  time  of  blowing  is  modified  by  the  state  of  the 
atmosphere.  These  may  be  called  meteoric  plants.  The  Siberian  Sow 
Thistle  never  closes  in  the  evening,  it  is  said,  when  it  is  going  to  rain 
next  day.  Several  of  the  Cichoracece  do  not  open  in  the  morning  when 
it  .is  going  to  rain.  The  Cape  Marigold  (Dimorphotheca  annua)  is 
said  to  close  its  petals  when  the  weather  indicates  rain,  but  its  flowers 
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remain  open  in  sudden  storms,  which  seem  to  take  it  by  surprise,  a 
Facts  of  this  kind,  which  are,  however,  neither  numerous  nor  very  l 
trustworthy,  have  been  used  in  the  arrangement  of  a floral  weather- ; 
glass. 

The  duration  of  inflorescence  varies  much  in  different  species.  In 
the  Peach,  Almond,  and  Apricot,  among  trees,  and  in  the  Hyacinth 
and  Tulip  among  herbs,  the  blossom  remains  for  a few  days  only. , 
But  the  Winter  Hellebore  remains  covered  with  flowers  the  whole 
winter,  and  the  Shepherd’s  Purse  ( Capsclla  fiursa-pastoris)  flowers  , 
from  March  till  November. 

The  period  at  which  flowering  commences  varies  in  the  same  way, 
according  to  species.  Linnjeus  arranged  a table  of  the  flowering  of 
different  vegetables  in  the  climate  of  Upsal,  in  Sweden,  for  the  year* 
1755,  an<i  Save  to  th>s  l'st  the  name  of  the  Floral  Calendar.  But  this 
calendar  necessarily  varies  with  each  climate,  for  the  date  of  the 
flowering  of  a plant  is  sooner  or  later,  according  to  the  latitude ,of  the 
country.  At  Smyrna  the  Almond-tree  blooms  in  the  first  half  of 
February  ; in  central  France  it  blooms  at  the  beginning  of  April ; in 
Germany  in  the  second  half  of  April ; at  Christiania  in  the  early  days 
of  June. 

It  is  hardly  necessary  to  observe  here  how  very  indispensable  an 
exact  acquaintance  with  the  times  of  flowering  is  to  those  who  wish  to 
see  flowers  succeeding  each  other  harmoniously  and  without  inter- 1 
mission  in  their  gardens. 

Inflorescence. 

The  arrangement  of  the  flowers  on  the  plant  is  called  its  inflores- 
cence, from  infloresco,  “ I begin  to  blossom." 

The  various  kinds  of  inflorescence  noticed  by  botanists  may  be 
enumerated  as  follows  : — 


1 


Centripetal,  when  the  lowest  flowers  open  first,  and  the  main  stem 
continues  to  elongate,  developing  fresh  flowers  (hence  also  called 
Indefinite). 

i.  Spike,  when  the  flowers  are  sessile  along  an  unbranched  axis. 

a.  Catkin,  a variety  of  the  spike  falling  ofF  (deciduous)  after 

the  time  of  flowering.  * 

b.  Spadix,  a fleshy  spike  enclosed  in  a large  floral  leaf  or 
spat  he. 

Raceme  differing  from  the  spike  in  the  flowers  being  stalked 


H. 


(pedicelled). 

a.  Corymb,  a variety  in  which,  the  lower  pedicels  being  longer 

the  flowers  are  all  brought  to  the  same  level. 

b.  Panicle,  a term  applied,  amongst  other  cases,  to  racemes  in 

which  the  lateral  stalks  are  branched. 
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iii.  Head  or  Capitulum , in  which  a number  of  sessile  flowers  are 

collected  into  a compact  cluster ; it  may  be  regarded  as  an 
extremely  reduced  form  of  the  spike. 

iv.  Umbel  differs  from  the  head  in  the  flowers  being  stalked,  and  may 
be  regarded  as  a reduced  raceme. 

II.  Centrifugal,  when  the  terminal  flower  opens  first  (hence  called  also 
Definite)  and  the  lateral  ones  successively  afterwards, 
i.  Cyme  may  be  corymbose,  paniculate,  umbellate. 
a.  Glomerule,  a contracted  form. 


Flowers  may  be  sessile , in  the  language  of  botanists,  when  they  are 
■.placed  immediately  on  the 
rmain  stem  or  axis,  or  they 
rmay  be  attached  to  it  by  a 
ssmall  support,  called  a pedicel. 

The  peduncle  is  the  stalk  of  a 
'solitary  flower,  or  of  an  in- 
rflorescence.  The  peduncle 
‘therefore  is  to  flowers  what 
tthe  petiole  is  to  leaves,  that 
iis,  a means  of  attachment  to 
tthe  stem  or  branch.  Never- 
itheless,  the  analogy  between 
tthe  peduncle  and  the  petiole 
iis  limited  to  the  external 
sshape,  for  the  two  organs 
(differ  essentially  in  their 
'special  organisation. 

Do  the  flowers,  whose 
■constituent  parts  we  shall 
- soon  consider  in  detail,  spring 
at  random  from  the  stem,  the 

branches,  or  the  boughs  sup-  Fig.  140.— Raceme  of  the  Red  Currant  (Kibes). 
porting  them?  When  we 


consider  the  admirable  regularity  and  the  rigorous  laws  by  which 
leaves  are  arranged  on  the  boughs,  we  are  led  d priori  to  confess 
that  the  distribution  of  flowers  on  their  vegetable  axes  must  obey 
very  determinate  laws  also.  This  is,  in  fact,  what  is  shown  us  by 
Nature.  Her  laws  are  generally  easily  recognised,  and  though 
sometimes  hidden,  are  never  violated.  Flowers  are  always  the 
. termination  of  an  axis,  or  branch,  and  the  order  governing  their 
arrangement  is  only  a repetition  of  that  which  regulates  the  rami- 
fication of  the  plant. 

F*  . 
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In  order  to  study  inflorescence  more  in  detail,  let  us  take  some 
of  the  more  common  plants  and  examine  the  arrangement  of  the 


Fig.  141. — Inflorescence  of  Verietui  Fig.  142. — Branching  raceme  of  the  Oat. 

officiruilis. 


flowers  on  each  of  them.  In  the  Red  Currant  (Fig.  140),  the  floral 
axis  carries  at  intervals  modified  leaves,  called  bracts ; at  the  axil  of 
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Fig.  144. — Female  catkin  of  the  Willow. 


Fig.  143. — Male  catkin  of  the  Willow. 


Fig.  1 43- -’'Corymb  of  the  Cherry. 


Fig.  14G. — Simple  umbel  of  Astrantia. 
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each  of  these  bracts  the  pedicel  takes  its  rise,  and  it  is  terminated  by  j 
a flower.  This  is  the  type  of  the  raceme. 

The  inflorescence  of  the  Vervain  (.  Verbena  officinalis),  Fig.  141 


Figs.  ,47  and  T.,8.-Capitulum  of  the  Ox-eye  Daisy  (Chrysanthemum  UucanOemum). 


Fig.  140.  — Compound  corymb  of  the  Wild  Service  ( Pints  tormina  ' ) 

is  only  distinguished  from  the  above  by  the  extreme  shortness,  or 

absence  of  the  pedicels  ; this  constitutes  a spike.  mnA\f,rai 

The  Oat  (Fig.  r4a>  furnishes  us  with  an  example  of  the  modifica 
tions  which  the  raceme  experiences.  Its  mfloreseence  ts  called  a 
compound  raceme,  or  panicle. 
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The  spike  takes  the  name  of  catkin  or  ament  (from  amentum , “ a 
.•  strap,”)  when  it  is  formed  of  unisexual  flowers,  as  represented  in  the 
male  and  female  catkins  of  the  Willow  (Figs.  143  and  144),  and  falls 
v off  after  flowering. 

In  the  cherry  of  Ste. 

! Lucie  (Fig.  145)  the  pe- 
dicels originating  from  the 
i principal  axis  are  longer  at 
tthe  lower  part  than  they 
are  towards  the  summit, 

'SO  that  the  whole  of  the 
■flowers  form  together  a 
isort  of  flat-topped  cluster ; 
tthis  cluster  is  called  a 
i corymb. 

In  the  Astrnntia  (Fig. 

1146),  so  called  from  its 
sstar-like  flowers,  the  axis  of 
sinflorescence  is  very  short, 
sand  bears  at  the  extremity, 

'’which  is  enlarged,  a certain 
rnumber  of  secondary  axes 
' Or  stems,  rather  elongated, 

;.and  of  equal  length,  so  that 
' the  flowers  seem  to  spring 
-from  the  same  point  in 
border  to  attain  the  same 
'height.  Here  the  group  of 
^flowers  is  said  to  be  um- 
belliferous. 

In  the  Ox-eye  Daisv 
'(Figs.  147,  148)  the  nu- 
merous sessile  flowers  are 
^inserted  on  the  surface  of 
an  enlarged  and  flattened 

axis,  and  form  a capita lum,  Fig  15a—  Compound  umbel  of  the  Chervil 

or  head.  The  capitulum  is 

the  f°7  f the  receptacle  : when  the  latter  is  spherical, 

"hen  flat-  - “»«*.  & “i- 

them  m°des,  °f  in,florescence  are  only  modifications  of  one  of 

'them,  xshieh  may  be  taken  as  a type,  namely,  the  cluster.  They 
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sometimes  seem  to  attain  a certain  degree  of  complication,  without  | 
having  the  simplicity  of  their  plan  thereby  diminished. 

Thus,  in  the  Service  (Fig.  149),  the  corymbs  of  flowers  are  them-  j 
selves  arranged  corymbosely.  In  the  Carrot  and  Chervil  (Fig.  150),  1 

the  umbels  rising  from  the  1 
summit  of  the  stem,  each  I 
peduncle  has  an  umbel  on 
its  summit,  and  they  form  | 
a compound  umbel.  In 
the  Privet  and  the  Vine  j 
(Fig.  15 1),  the  inflores-  1 
cence  is  formed  of  small  I 
racemes,  arranged  in  larger  j 
racemes,  or  panicles.  In  '< 
the  Wheat-plant  (Fig.  152)  J 
the  spikelets  are  grouped  1 
in  spikes.  There  are,  then,  1 
compound  corymbs , com-  | 
pound  umbels,  compound  J 
racemes,  and  compound  3 
spikes. 

In  ever)'  case  hitherto  | 
mentioned,  the  number  of  £ 
flowers  of  the  same  gene-  J 
ration  is  indefinite  in  each  J 
group.  This  will  not  be  | 
the  case  in  the  following  \ 
instances. 

Let  us  examine,  for  1 
example,  the  method  of 
arrangement  in  the  flowers  | 
of  the  Centaury  {Eryi breed  % 
ctntauriuni),  Fig.  153.  The  r 
main  stem  terminates  with 
a flow’er,  and  a little  below 
this  the  stem  bears  two 
Fig.  151.— Compound  raceme  of  the  Vine.  opposite  leaves,  Or  bractS.M 

From  the  axil  of  each  of 
these  arises  a secondary  branch,  terminating  also  in  two  leaves  and  a 
flower.  Each  of  these  branches  comports  itself  in  the  same  way  as 
the  stem,  that  is,  it  gives  origin  to  two  tertiary  branches,  each  ter- 
minating  in  a flower,  and  thus  it  goes  on.  W e thus  see  that  at  eac 
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'branching  out  the  number  of  flowers  is  doubled.  We  see  besides  that 
the  flowering  in  this  plant  goes  from  the  centre  to  the  circumference. 


Fig.  152.— Compound  spike  of  Wheat  Fig.  153.— Dichotomous  cyme  of  Centaury. 


This  sort  of  inflorescence  bears  the  name  of  a cynic,  and ''in  this 
particular  case  is  said  to  be  dichotomous , from  5<x“  and  -rtuva,  “by 
pairs  I divide.”  In  some  cases  three  whorled  bracts  develop  axes 
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from  their  axils,  when  the  cyme  is  said  to  be  trichotomous , divided 
by  threes. 

The  inflorescence  of  the  Forget-me-not  ( Myosotis ),  and  the 
Heliotrope,  also  form  cymes.  As  in  these  plants  the  multiplying 


Fig.  154. — Scorpioid  cyme  of  Myosotis.  Fig.  155.— Spadix*  and  spathe  of 

A rum  maculatutn. 

axis  of  inflorescence  often  tends  to  form  a curling  inflorescence, 
rather  unfitly  compared  to  the  tail  of  a scorpion,  the  cymes  of  the 
Forget-me-not  and  Heliotrope  are  said  in  consequence  to  be 
scorpioidal  (Fig.  154). 
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In  the  Horse  Chestnut  the  principal  axis  bears  an  indefinite 
number  of  small  scorpioidal  cymes.  This  is  a mixed  inflorescence 
of  the  two  principal  forms  we  have  already  pointed  out,  and  is  a 
raceme  of  scorpioidal  cymes. 

When  a succulent  spike  is  enclosed  within  a large  floral  leaf 
or  spathe , it  is  called  a spadix , from  <nra5i£,  “ a palm  branch.”  In 
this  case  the  axis  is  sometimes  elongated  beyond  the  flowers 
in  the  form  of  a club-shaped  body,  as  in  the  Cuckoo-pint  {Arum 
macula  turn),  Fig.  155;  or  the  axis  only  bears  flowers  at  its  base,  which 
is  here  enclosed  by  the  spathe. 

The  general  name  of  involucre  is  given  to  a more  or  less  con- 
siderable collection  of  bracts,  disposed  in 
Whorls  ( verticils ) in  either  one  or  several 
ranks,  which  surround  and  seem  to  protect 
the  flowers  (the  capitulum  of  composite 
flowers) ; but  in  the  natural  group  Aroidcce 
the  involucre  is  monophyllous,  and  is  called 
a spathe.  Fig.  155  shows  the  spathe  of 
Arum  maculatum. 

We  should  exhaust  the  attention  Qf  the 
reader  were  we  to  enlarge  more  on  inflores- 
cence— a subject  which  we  have  only 
glanced  at,  but  which  has  been  the  object 
of  considerable  study  on  the  part  of  bo- 
tanists. We  now  come  to  the  consideration 
of  the  constituent  parts  of  the  flower. 

The  Calyx. 

The  calyx,  “ the  cup  which  holds 

the  flower,”  is  the  external  envelope. 

It  has  neither  the  elegant  shape  nor  the 
varied  colours  of  the  corolla,  usually  appear- 
ing as  a little  green  receptacle,  on  which  the 
corolla  rests.  On  account  of  its  appearance 
and  colour,  it  is  almost  always  confounded 
with  the  peduncle,  of  which  it  appears  to  be  a mere  prolongation — 
an  expansion  which  subdivides  into  several  lobes. 

The  simple  form  of  the  calyx  is  suited,  however,  to  its  functions. 
It  is,  in  general,  not  elegance  or  delicacy,  but  firmness  and  solidity, 
which  are  able  to  protect  or  defend.  As  the  calyx  forms  the  external 
envelope  ■of  the  flower,  it  must  be  constituted  so  as  to  resist  action 
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from  without.  It  is  true  that  the  calyx  of  some  plants,  such  as  the 
Fuchsia  (Fig.  156),  rivals  the  corolla  in  colour  and  beauty,  but  these 
are  exceptions  to  the  general  rule. 

The  calyx  is,  then,  the  external  envelope  of  the  flower,  and  its 
different  parts  bear  the  name  of  sepals. 

These  sepals,  however,  are  only  modified  leaves.  If  we  glance 
at  the  Camellia-bud  (Fig.  157),  the  same  structure,  the  same 
nervation,  almost  the  same  form,  will  be  observed  to  belong  both  to 
the  five  sepals  of  the  flower,  and  to  the  bracts  accompanying  them. 
In  the  Peony  and  Foxglove  (Fig.  158)  there  is  still  a resemblance 
between  the  bracts  and  the  sepals.  When  we  notice  the  various 


Fig.  157. —Calyx  of  the  Fig.  158. — Calyx  of  Foxglove.  Fig.  159.— Monosepalous  calyx 

Camellia.  of  the  Primrose. 

intermediate' conditions  of  texture,  form,  and  size  existing  between 
bracts  and  leaves,  we  are  led  of  necessity  to  consider  the  calyx  of 
flowers  as  proceeding  from  a modification  of  the  leaves. 

The  calyx  seems  sometimes  to  be  formed  all  in  one  piece,  j 
although  more  or  less  deeply  divided.  In  this  case  it  is  monosepalous ; 1 
if  composed  of  perfectly  distinct  parts  or  sepals  it  is  polysepalous. 

The  flower  of  the  Primrose  (Fig.  159)  has  a monosepalous  calyx; 
that  of  the  Flax-plant  (Fig.  160)  has  one  which  is  polysepalous.  j 
Ancient  authors  considered  the  calyx  as  an  entire  organ,  which  j 
was  sometimes  cut  more  or  less  deeply.  To  this  false  idea  we  owe 
the  defective  expressions,  segments , lobes,  teeth,  &c.,  by  which  the 
free  parts  of  the  combined  leaves  of  the  calyx  have  been  described. 
The  incisions,  in  fact,  are  not  made  from  above  downwards. 
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When  a calyx  begins  to  show  itself,  its  elements,  the  sepals , are 
always  free.  In  a polysepalous  calyx  they  remain  isolated  until  fully 
developed,  but  if  the  calyx  is  monosepalous,  they  are  at  a particular 
j period  of  their  growth  elevated  upon  a kind  of  ring. 

Without  dwelling  on  the  different  shapes  the  sepals  assume, 
we  will  content  ourselves  with  stating  that  these  organs  become 
irrecognisable  in  the  Valerians  (Fig-  161)  and  Groundsel  (Fig.  162), 
and  a host  of  other  similar  plants.  They  appear  in  these  plants  like 
a tuft  of  silk  or  hair  called  a pappus , and  if  we  did  not  arrive  gradually 
at  this  curious  modification  by  a series  of  illustrative  examples,  it 
would  be  very  difficult  to  ascribe  to  the  sepals  their  real  origin. 


The  number  of  sepals  in  a calyx  is  extremely  variable.  There 
are  two  in  the  Celandine,  three  in  the  Virginian  Spider-wort,  four  in 
the  Willow-herb,  five  in  the  Hellebore,  six  in  the  Barberry,  and  a 
considerably  larger  number  in  the  Cacti. 

With  regard  to  their  arrangement  on  the  receptacle,  the  sepals 
are  sometimes  in  a whorl  (or  verticil),  that  is,  several  placed  at  the 
same  level,  if  the  receptacle  is  conical,  or  at  an  equal  distance  from 
the  centre,  if  the  receptacle  is  flat,  sometimes  disposed  spirally , that 
is,  at  different  heights,  so  that  the  line  uniting  their  bases  is  a spiral. 

Sepals,  are,  in  short,  cither  alike  in  size,  inserted  at  the  same 
height  or  distance,  free  or  united,  or  else  they  do  not  show  a perfect 
agreement  in  these  points,  and  thus  determine  whether  the  calyx  be 
regular  or  irregular.  That  of  the  Loosestrife  (Fig.  163)  is  regular 
and  that  of  the  Aconite  (Fig.  164)  is  irregular. 


148 


The  vegetable  world. 


In  the  Poppy  the  calyx  falls  before  the  flower  expands ; in  the 
Ranunculus  it  is  not  detached  until  after  the  fecundation  of  the 
flower ; m Physalis  it  remains  round  the  fruit,  enlarges  very  much 
and  becomes  yellow  or  reddish.  3 ’ 

rl  his  last  phenomenon  of  coloration  brings  us  to  a reflection  which 


has  its  interest.  In  some  cases  where  the  calyx  and  the  corolla  exist 
simultaneously  in  the  flower,  the  calyx  becomes  coloured,  and  thus 
puts  on  the  appearance  of  a corolla.  The  calyx  of  the  Pomegranate 
and  that  of  the  Fuchsia  are  red,  that  of  the  Larkspur  and  of  the 
Aconite  are  blue.  The  calyx  may  thus  be  coloured  even  when  the 
corolla  is  wanting. 


All  that  we  have  said  about  the  charm  of  flowers  applies  par- 
ticularly to  the  corolla , for  on  that  organ  Nature  lavishes  her  brightest 
colours.  In  spite,  however,  of  the  beauty  and  elegance  of  shape 
which  we  admire  in  it,  the  corolla  is  only  the  immediate  envelope  of 
more  important  organs,  which,  with  the  help  of  the  calyx,  it  protects 
against  the  action  of  external  causes.  When  the  fundamental  pheno- 
menon of  fecundation  is  effected,  when  the  fertilised  ovary  begins  to 
enlarge,  and  can  of  itself  oppose  a sufficient  resistance,  then  Nature, 
which  suffers  nothing  useless  to  exist,  throws  away  this  graceful 
decoration  : the  corolla  fades,  withers,  and  falls.  If  it  remains 
occasionally  a short  time  after  fecundation,  it  is  probably  only  to 
reflect  the  rays  of  external  heat,  and  concentrate  them  on  the 
fertilised  ovary,  thus  accelerating  its  development. 

The  corolla  is  the  inner  envelope  of  the  essential  organs  of  the 


Fig.  163.— Regular  calyx  of  Loosestrife.  Fig.  164.  — Irregular  calyx  of  Aconite. 
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flower.  It  differs  generally  from  the  calyx  in  being  of  a more  delicate 
tissue.  The  corolla  alone  constitutes  the  flower  in  the  eyes  of  the 
world  generally,  but  fo  a botanist  the  stamens  and  pistil  are  its 
.essential  parts,  for  under  the  influence  of  the  stamens  the  pistil 
produces  fruit,  the  seeds  in  which  will  perpetuate  the  species. 

The  petals  are  organs  which,  when  taken  together,  constitute  the 
rcorolla.  They  take  their  rise,  like  sepals,  from  modified  leaves,  a fact 
which  is  easily  established.  In  some  flowers — the  Calycanthus,  for 
instance — the  petals  are  so  completely  shaded  off  into  the  sepals, 
ithat  it  is  impossible  to  say  where  the  calyx  ends  or  where  the  corolla 


begins.  In  fact,  the  external  divisions  of  these  flowers  are  of  a 
greenish  hue,  the  internal  parts  being  of  a purple  tint ; but  it  is 
impossible  to  allot  the  intermediate  divisions  to  one  of  the  floral 
envelopes  more  than  to  the  other.  As  the  petals  are  shaded  off  into 
the  sepals,  the  latter  into  the  bracts,  and  the  bracts  into  the  leaves, 
we  must  conclude  from  this  fact  also  that  the  petals  are  really 
modified  leaves. 

Like  leaves,  petals  offer  to  us  very  different  forms  and  most  varied 
dimensions.  They  are  generally  either  linear,  oblong,  elliptical,  oval, 
or  rounded.  Sometimes  they  are  boat-shaped,  as  in  the  Blumcnbachia 
insignis.  Sometimes  they  take  the  form  of  a spoon,  as  in  the 
Dicentra  spcctabilis  (Fig.  165);  sometimes  they  show  two  lips,  as 
in  Nigella  (Fig.  166);  sometimes  they  are  elongated  like  a horn, 


i Fig.  >65. — Petal  of  Fig.  166. — Petal  of 
Dicentra.  Nigella. 


Fig.  167. — Petal  of  the 
Columbine. 


Fig.  168. — Petals  of 
Aconite. 
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as  in  the  Columbine  (Fig.  167) ; sometimes  they  are  helmet-shaped, 
as  in  the  Aconite  (Fig.  168). 

Petals,  like  leaves,  are  either  entire  or  indented.  They  present, 
like  them,  a sort  of  skeleton,  if  one  may  give  that  name  to  vascular 
and  slender  ramifications,  which  can  only  be  perceived  clearly  in 
some  cases  by  placing  the  petal  between  the  eye  and  the  light,  so 
as  to  look  at  them  as  in  a transparency. 

The  veins  determine  the  shape  assumed  by  the  petal.  F"igs.  170, 
1 7 1,  and  172  give  an  idea  of  the  three  principal  forms  for  the  distri- 


Fig.  170. — Petaloid  sepal  of 
Winter  Hellebore. 


Fig.  171.  — Petal  of 
Crrastinm  pnrco.t. 


bution  of  the  veins.  We  know  that  in  the  Wallflower  (Fig.  170)  the 
petal  is  elongated  at  its  lower  part  by  a slender  portion  called  the 
claw  {unguis),  the  larger  part  of  the  petal  taking,  in  this  latter  case, 
the  name  of  tire  limb.  The  petal  of  Cerastium  privcox  (Fig.  171)  and 
the  petaloid  sepal  of  the  Winter  Hellebore  (Fig.  170)  have  no  claw, 
and,  as  we  see,  a limb  only. 

The  number  of  petals  in  a corolla  vary  much  ; they  are  sometimes 
very  numerous,  and  are  then  arranged  in  a spiral  ; but  they  are  oftener 
few  in  number,  and  are  then  arranged  in  one  or  more  whorls.  In  the 
Cactus  the  petals  are  extremely  numerous,  and  arranged  in  a spiral, 
continuous  with  that  of  the  sepals.  In  the  Geranium  (Fig.  172I, 
Violet,  and  Wallflower  (Fig.  173),  there  are  only  five  petals  arranged 
in  a whorl. 

Just  as  the  calyx  may  be  monosepalous  or  polvsepalous,  so  the 
corolla  is  monopetalous  or  polypetalous.  The  flower  of  the  Geranium 
(Fig.  172),  and  of  the  Rose  and  Pink,  have  their  petals  perfectly 
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.distinct,  so  that  one  can  be  detached  without  interfering  with  the 
others.  On  the  contrary,  the  Lilac  (Fig.  174),  the  Primrose,  and  the 
iBelladonna  have  their  petals  united  together  at  their  edges,  so  that 
one  cannot  pull  off  a petal  without  severing  it  from  an  adjacent  one. 


Fig.  172.— Flower  of  Geranium.  Fig.  173. — Flower  of  Wallflower. 


When  a flower  begins  to  develope,  the  petals  are  always  free. 
The  transformation  of  a corolla,  at  first  polypetalous,  into  a mono- 
petalous  corolla  takes  place  in  the  bud,  just  as  we  have  already 
■shown  to  be  the  case  with  the  calyx  ; that  is,  the  free  extremities  of 
the  petals  are  supported  and  united  below  in  one 
whole  by  a common  and  continuous  membrane. 

We  have  remarked  that  the  sepals  are  developed 
on  the  receptacle  in  succession,  whilst  the  petals 
appear,  on  the  contrary,  simultaneously.  This  fact 
may  help  us  to  solve  a problem  which  much  occupied 
the  attention  of  the  older  botanists. 

In  the  Lily  (Fig.  175),  for  instance,  the  floral 
envelopes  are  composed  of  six  divisions,  which  are 
white,  and  of  a delicate  tissue,  analogous  to  petals. 

■ Ho  the  whole  of  these  divisions  constitute  a corolla  ? 

■ By  no  means.  Without  mentioning  the  differences 
of  shape,  size,  structure,  and  position,  which  could 
not  escape  the  eyes  of  an  attentive  observer,  we  can 
show  that  the  pieces  of  the  external  whorl  of  the  Lily  are  developed 
in  succession,  like  sepals,  and  that  the  pieces  of  the  internal  whorl 
are  developed  simultaneously.  It  has  been  decided  from  this  fact 
that,  in  spite  of  appearances,  there  are  in  the  Lily  a calyx  and  a 
corolla  ; in  other  words,  the  Lily  has  a pctaloid  calyx. 

In  Rushes,  on  the  other  hand,  contrary  to  what  takes  place  in  the 
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1 ,ily,  we  find  a sort  of  double  calyx.  Considerations  analogous  tc 


Fig.  175.— Petaloid  corolla  of  L ilium. 


Pig.  176.— Tnfundibuliform 
corolla  of  Tobacco. 


Fig  ,77.  —Tubular  Fig.  178.— Corolla  of  Bindweed, 
corolla  of  Symphytum  officinale. 


those  mentioned  have  led  botanists  to  concede  to  these  plants  a true 
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corolla.  We  must  admit,  then,  that  in  the  Lily  the  calyx  is  white 
•and  petaloid,  and  in  Rushes  that  the  corolla  is  green  and  sepaloid. 
Let  us  glance  at  the  principal  forms  of  the  corolla  when  it  is 


IFig.  179.— Hypocrateriform 
corolla  of  Lilac. 


Fig.  180.— Rotate  corolla  of  Borage. 


Fig.  i8t.— Urccolate 
corolla  of  Arbutus. 


Fig.  182. — Bilabiate  corolla  of  the  Fig.  183. — Corolla  of  Snap- 
Sage  (Salvia).  dragon. 


Fig.  184.  — Ligulate  corolla 
of  the  Dandelion. 


monopetalous  and  regular.  The  six  principal  forms  which  the  corolla 
assumes  need  not  be  otherwise  described  than  by  the  annexed  figures 
and  the  denominations  which  indicate  them.  The  corolla  is  infundu 
buliform , that  is,  like  a funnel,  in  the  Tobacco-plant  (Fig.  176), 
tubular  in-  the  Comfrey  (Fig.  177),  campanulas  or  bell-shaped  in 
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Bindweed  (Fig.  178)  and  the  Campanula,  hypocrateriform  or  salver- 
shaped in  the  Lilac  (Fig.  179)  or  in  the  Jasmine,  rotate  in  Borage 
(Fig.  180),  or  in  the  Willow-herb,  urceoiate  or  urn-shaped  in  the 
Arbutus  (Fig.  18 1). 

When  the  corolla  is  monopetalous  and  irregular,  its  principal 
forms  are  reduced  to  three.  In  the  Sage  (Fig.  182),  or  the  Dead 
Nettle,  &c.,  the  limb  of  the  corolla,  placed  at  the  summit  of  a more 
or  less  elongated  tube,  is  divided  transversely  into  two  parts  called 
lips  {labia) ; the  upper  lip,  presenting  two  divisions,  is  formed  by  two 
petals  united  almost  to  the  summit ; the  lower  lip,  presenting  three 
divisions,  is  formed  by  three  petals  joined  more  or  less  high  up. 
This  form  of  corolla,  called  labiate , characterises  a very  important 
group  of  the  vegetable  kingdom. 

In  the  Snapdragon  (Fig.  183)  the  mouth  of  the  labiate  corolla, 
instead  of  being  wide  open,  is  closed  by  a swelling  of  the  upper 
lip. 

“Among  the  regular  monopetalous  plants,”  says  Jean  Jacques 
Rousseau,  “ there  is  a family  whose  appearance  is  so  marked,  that 
we  can  easily  distinguish  its  members  by  their  look.  It  is  that  to 
which  we  give  the  name  of  gaping  plants,  because  their  flowers  are 
divided  by  two  lips,  the  opening  of  which,  whether  natural  or  pro- 
duced by  a slight  pressure  of  the  fingers,  gives  them  the  look  of  a 
gaping  mouth.  This  family  is  subdivided  into  two  sections  or  races, 
one  with  flowers  having  lips,  or  labiate , the  other  with  flowers  re- 
sembling a mask,  or  personate , for  the  Latin  word  persona  signifies  a 
mask — a very  fit  name,  assuredly,  for  many  of  those  whom  we  call 
persons.” 

In  the  Endive,  or  the  Dandelion  (Fig.  184),  the  corolla,  cylindrical 
at  its  lower  part,  is  split  on  one  side,  and  forms  a flat  tongue,  ter- 
minating in  .several  small  teeth.  This  form  of  corolla  is  said  to  he 
ligulate , and  belongs  to  a considerable  number  of  plants  composing 
the  largest  natural  group  in  all  the  vegetable  kingdom,  that  of  the 
Composites. 

In  regular  polypetalous  corollas,  Tournefort  distinguished  three 
principal  forms,  which  we  meet  with  in  a great  number  of  flowers,  in 
general  those  of  the  same  family. 

Cruciform  corollas  have  four  petals  arranged  in  a cross,  and 
generally  provided  with  a claw — the  characteristic  peculiar  to  plants 
of  the  group  of  Cruciferce.  Fig.  185  represents  the  cruciform  corolla 
of  the  Mustard  Plant.  Caryophyllaceous  corollas  have  five  petals, 
with  a very  long  claw,  hidden  by  the  calyx.  Fig.  186  represents  a 
corolla  of  this  kind,  that  of  the  Pink.  The  rosaceous  corollas  have 
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iwe  petals  without  claws,  and  open,  arranged  as  in  the  Common 

iRose  (Fig.  187).  . . 

Tournefort  also  classed  all  the  modifications  of  the  irregular 


Fig.  185. 

Cruciform  corolla  of  Mustard. 


Fig.  186.  ' 

Coryophyllaceous  corolla  of  the  Fink. 


polypetalous  corolla  under  two  names  : these  were  papilionaceous 
and  anomalous  corollas.  The  Pea  (Figs.  188  and  189)  has  a papilio- 
naceous, the  Aconite  an  anomalous,  corolla.  Let  us  dwell  a little 
on  the  first  of  these  shapes. 

“ The  first  portion  of  the  corolla,”  says  Rousseau,  in  his  third 
“Letter  on  Botany,”  “ is  a large  and  broad  petal  covering  the  others, 
and  occupying  the  upper  part  of  the  corolla,  for  which  reason  this 
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large  petal  has  taken  the  name  of  the  standard.  We  must  close  both 
our  eyes  and  our  minds  not  to  perceive  that  this  petal  is  placed  there  - 
as  an  umbrella  to  guard  that  which  it  covers  from  atmospheric  in-  \ 
juries.  By  lifting  up  this  canopy,  you  will  remark  that  it  is  jointed  1 

into  the  side  pieces  on  each 
side  by  a little  ear,  in  such  I 
a manner  that  its  position  ;; 
cannot  be  disturbed  by  the  J 
wind. 

“ The  canopy  being  re-1 
moved,  discovers  the  two 
lateral  limbs,  to  which  it  was  1 
attached  by  its  little  ear-  3 
pieces.  You  will  find,  on  | 
detaching  them,  that_  they  - 
are  fastened  still  more* 
strongly  into  the  remaining® 
part,  and  cannot  be  separated 
from  it  without  some  effort® 
So  the  wings  are  not  at  all  fj 

Fig.  189.—  Separate  parts  of  the  corolla  of  the  Pea.  less  USeflll  in  Strengthening 

the  sides  of  the  flower,  than!  % 
the  canopy  is  in  covering  it.  When  the  wings  are  taken  away,® 
you  see  the  last  piece  of  the  corolla,  the  piece  which  covers  and 
defends  the  centre  of  the  flower,  and  envelops  it,  especially  below,  | 
as  carefully  as  the  three  other  petals  envelop  it  above  and  at  the 
sides.  This  last  piece,  which,  on  account  of  its  shape,  is  called  the* 
keel,  is  like  a strong  box  in  which  Nature  places  her  treasure  beyond  |Sj 
the  reach  of  injuries  arising  from  the  air  and  water.” 

RousseaU  describes  here  the  flower  of  the  Pea,  as  an  application 
of  the  principles  which  he  had  first  laid  down. 

The  Stamens. 

Immediately  within  the  petals,  spring  the  stamens  and  pistil — thofl 
organs  of  reproduction  and  essential  parts  of  the  plant.  The  stamens, 
forming  collectively  the  atidrcecivm,  vary  greatly  in  number,  from  one 
to  fifty,  and  even  more,  and  constitute  the  third  verticil  of  the  floral 
organs. 

The  stamen  generally  consists  of  two  parts,  an  upper  and  thick  • 
portion,  and  a lower  portion  generally  elongated  and  slender.  Th© ; 
former  is  called  the  anther;  the  latter  th tz  filament.  The  filament  is 
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much  less  important  than  the  anther,  and  is  often  wanting.  The 
rrudiment  of  the  anther  is  at  first  a uniform  cellular  mass,  but  when  it 
has  attained  a given  size  larger  cells  appear  in  its  interior,  usually 
-at  four  distant  points.  By  their  division  and  augmentation  four 
-separate  groups  are  produced,  around  which  smaller  cells  are  arranged 
rin  a given  order,  forming  a special  covering.  In  due  time  these 
^groups  of  cells  absorb  the  surrounding  cellular  matter.  Usually  they 
unite  into  two  masses  (two  becoming  one)  by  the  absorption  of  the 
cellular  matter  between  them.  In  the  cells  which  compose  them 
'pollen  is  now  formed  by  the  division  of  each  cell,  first  into  two  and 
t then  into  four  smaller  cells,  the  contents  of  which  gradually  change 
into  pollen  grains,  the  mother  cells  being  either  absorbed  or  remaining 
in  the  form  of  filamentary,  gelatinous,  elastic  matter  among  the  ripe 
pollen.  The  lobes  of  the  anther  are  separated  by  the  connective , which 
is  the  direct  continuation  of  the  filament  in  the  anther.  The  lobes  of 
tthe  anther  are  its  halves,  each  half  being  a hollow  cavity,  or  anther-cell. 
It  can  easily  be  understood  that  if  the  filament  and  the  connective  were 
prolonged  into  one  another,  and  of  nearly  the  same  thickness,  as  in 
the  Iris  (Fig.  190),  the  anther  would  be  fixed ; but  that  this  would  not 
be  the  case  if  the  connective  were  inserted  on  the  attenuated  ex- 
tremity of  the  filament  at  a point  only,  as  happens  in  the  Amaryllis 
(Fig-  191).  The  powdery  matter  or  fine  dust  contained  in  the  cells  of 
the  anther  is  pollen ; the  membranous  sides  or  walls  of  the  cells  of 
the  anther  are  its  valves ; and  the  lines  which  pass  down  the  sides 
of  the  anther  are  the  sutures  or  seams. 

We  have  staled  above  that  the  anther  generally  possesses  two 
lobes,  yet  in  some  plants  the  anthers  are  unilocular ; either  the  two 
lobes  existing  at  first  have  been  blended  in  one,  or  there  was  actually 
but  one  lobe,  as  in  the  Epacridacece,  a family  of  elegant  Heath-like 
plants,  from  New  Holland.  In  other  plants,  as  the  Laurels  and  the 
Ephedra , the  anthers  are  quadrilocular. 

1 he  lobes  of  the  anther  open  at  the  sutures  in  order  to  discharge 
the  fertilising  pollen.  Generally  each  lobe  presents  a longitudinal 
deft,  along  which  the  opening  of  the  anther  takes  place,  this  being 
called  its  dehiscence  in  botanical  language.  Sometimes  the  cleft  only 
extends  a short  distance  towards  the  summit  of  the  lobe,  and  con- 
stitutes a sort  of  pore,  as  we  see  in  the  Heaths  and  Solanums 
(Fig.  192). 

In  the  Barberry  (Fig.  193)  and  the  Laurel  (Fig.  194)  a very  re- 
markable and  elegant  mode  of  dehiscence  is  observable:  a certain 
restricted  portion  of  the  walls  of  the  anther  opens  upwards,  so  as  to 
foru  little  trap-doors  or  valves.  There  is  one  valve  for  each  lobe  in 
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the  Barberry,  and  two  for  each  lobe  in  the  Laurel,  as  represented  in 
the  engravings. 

A familiar  acquaintance  with  the  microscopic  structure  of  the 
pollen  of  vegetables  reveals  some  very  curious  structures.  When  a 
microscope  of  considerable  power  is  employed,  we  find  that  the 
forms  of  these  grains  vary  considerably  in  different  species,  some  of 
their  forms  being  of  a very  elegant  description. 

The  pollen-grain  is  generally  composed  of  a double  covering, 
the  innermost  containing  a mucilaginous  liquid,  named  fovilla. 
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Fig.  190. 
Iris. 


4 

Fig.  191. 
A maryllis. 


Fig.  19 a.  Fig.  193. 

Solatium.  Barberry. 


Fig.  194. 
Laurel. 


Figs.  195  arid  196  are  the  pollen-grains  of  the  Hollyhock,  having  a 
double  sac  or  covering  to  each  grain.  The  external  membrane  of  the 
globule  of  pollen  is  smooth,  dotted,  or  granulated.  It  is  covered  with 
small  prickles,  or  finely  reticulated,  according  to  the  species.  It 
also  exhibits  folds  and  pores.  In  the  pollen  of  Wheat  (Fig.  197)  t 
there  is  only  one  pore;  in  the  Evening  Primrose  (Fig.  198)  there  ; 
are  three.  Figs.  199,  200,  and  201  show  the  pollen-grains  of  Garlic, 
the  Phlox,  and  the  Melon.  The  number  of  pores  in  a pollen-grain 
may  reach  five,  or  even  eight.  These  pores  perform  important  func- 
tions, as  we  shall  soon  see.  , J 

When  a grain  of  pollen  is  placed  in  water  it  swells,  because  it 
absorbs  a certain  quantity  of  the  liquid.  Its  membranes  expand,  and 
the  internal  one  protrudes  through  the  pores  of  the  external  mem- 
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borane.  The  vessel  bursts,  and  thefovilla  escapes  in  a sort  of  mucous 
and  granular  jet.  This  is  an  anomalous  but  very  curious  phenomenon 
ico  observe.  It  is  anomalous,  because  it  is  not  thus  that  the  matter 
cakes  place  in  Nature.  When  a pollen-grain  falls  on  the  moist  and 
i/iscous  surface  of  the  uppermost  part  of  the  pistil,  which  we  shall 
Ksoon  describe,  and  which  bears  the  name  of  stigma,  it  expands 
Sslowly,  appearing  to  absorb  its  humidity;  the  interior  membrane 
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Fig.  195.  Fig.  196. 

Hollyhock.  Hollyhock  : external  envelope 
removed. 


Fig.  197. 
Wheat. 


Fig.  198. 

Evening  Primrose. 


Fig.  200. 
Phlox. 


Fig.  aot. 
Melon. 


becomes  gradually  extended  through  one  or  two  pores  in  the  exterior 
coating,  in  the  form  of  delicate  tubular  protrusions,  which  lengthen 
by  degrees,  and  end  by  forming  real  tubes,  called  pollen-tubes. 

The  length  of  these  tubes  varies  considerably  ; they  attain  in 
certain  cases  many  hundred  times  that  of  the  pollen-grain  which  gave 
it  birth.  This  prodigious  lengthening  evidently  cannot  proceed  from 
a mere  elongation  of  the  internal  membrane  of  the  pollen-grain,  but  is 
the  result  of  an  actual  growth  in  this  membrane.  The  pollen-tube  is 
nourished  and  grows,  that  is  to  say,  it  vegetates;  so  that,  leaving  the 
stigma,  it  penetrates  into  the  tissues  which  it  is  intended  to  traverse. 
We  shall  have  occasion  to  return  to  the  pollen-tube  when  we  speak  of 
fecundation  in  the  next  section. 
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Although  pollen-grains  are  almost  always  free  and  distinct,  there 
are  some  plants  in  which  these  grains  are  joined  together,  and  often 
very  closely.  In  tire  Orcliulacea  (Fig.  202),  the  pollen  is  gathered 


Fig.  202.  Fig.  203. 

Pollen  masses  in  Orchis  Pollen  mass  of  Habettaria. 
macula  la  (magnified).  chlorantha  (magnified). 

together  into  masses,  sometimes  almost  pulverulent,  with  loosely, 
cohering  grahules ; sometimes  it  is  formed  of  numerous  small  angular 
masses,  joined  together  by  means  of  glutinous  matter.  In  Habettaria 
chlorantha  and  A s clef  i as  floribunda  the  masses  of  pollen  show  the 
arrangement  as  represented  by  Figs.  203  and  204. 

The  number  of  stamens  in  each  flower  varies  according  to  the 

species.  When  they  are  arranged 
in  whorls , they  are  generally  de-| 
finite  in  number,  as  in  the  Vine 
(Fig.  205)  and  Primrose,  which  ] 
have  five.  Wdien  they  are  in  a 
spiral,  they  are  usually  very  nu-  < 
merous,  as  in  the  Magnolia  and  ■ 
the  Ranunculus. 

Stamens  may  be  all  of  the  samel 
height,  as  we  see  in  the  Lily,  Tulip,  j 
and  Borage,  or  else  very  unequal.  1 
In  the  Geranium  there  are  five 
Audrcccium  of  the  Vine  (magnified).  stamens  bigger  than  the  others^! 


Fig.  204. 

Pollen  mass  of  Asclefiias 
fioribunda  (magnified). 
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which  are  also  five  in  number.  In  the  Wallflower  (Fig.  206),  which 
; ias  six  stamens,  four  are  bigger  than  the  others;  Linnaeus  called 
hese  tetradymimous.  In  the  Snapdragon  (Fig.  207),  there  are  four 
ttamens,  two  of  which  are  larger  than  the  others ; Linnaeus  called 
hem  didyttamous  stamens. 

The  stamens  of  the  same  flower  may  be  completely  independent 
>ne  of  the  other,  or  more  or  less  united  either  by  their  filaments  or  by 
heir  anthers.  In  the  Mallow  (Fig.  208),  all  the  stamens  are  united 
00  each  other  by  their  filaments  in  a single  bundle.  In  the  French 


Tean  and  the  Fumitories  they  are  united  in  two  bundles;  in  the 
■t.  John’s  Wort  (Fig.  209),  in  three  or  five  bundles  ; in  the  Ricinus 
Tig.  210),  in  several  bundles.  After  Linnaeus,  the  stamens  are  called 
mnadclphous,  diadelphotis , triadelphoils , polyadelphous , as  they  form 
ne,  two,  three,  or  more  bundles.  In  the  Dandelion,  Artichoke,  and 
-histle,  the  stamens  cohere  together  by  their  anthers,  so  as  to  form 
kind  of  tube,  supported  by  free  filaments : these  are  said  to  be 
vnantherous  (Fig.  2 1 1). 

Finally,  stamens  may  form  adhesions  with  the  floral  envelopes, 
m the  Squill,  for  instance,  six  stamens  adhere  by  their  base  to  the  six 
■visions  ot  the  flower.  In  the  Primrose,  five  stamens  are  attached  to 
ne  tube  ot  the  corolla,  which  is  mouope'.  duus. 
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We  shall  conclude  our  remarks  on  the  stamens  by  some  inquiry 
into  the  morphological  nature  of  this  part  of  the  flower. 

Bracts,  sepals,  and  petals  are  modified  leaves,  as  we  have  seen. 
It  appears  difficult  to  believe,  at  first  sight,  that  the  same  should  be  the 
case  with  stamens.  Yet,  pick  the  petals  from  a flower  of  the  White 


Fig.  209. 

Andrcecium  of  St.  John’s  Wort. 


Fig.  210. 

Stamens  of  R icinus 
(Castor-oil  tree). 


Water-Lily;  you  will  observe,  as  you  approach  the 
centre  of  the  flower,  that  the  petals  diminish  in 
length  and  breadth,  and  present  towards  the  summit 
an  anther,  at  first  rudimentary ; this  becomes  more 
and  more  complete  as  the  supporters  pass  insensibly 
from  the  form  of  a petal  to  that  of  a filament.  In 
the  Columbine,  under  the  influence  of  cultivation, 
we  see  the  stamens  changing  by  degrees  into  forms 
analogous  to  those  constituting  its  elegant  corolla. 

In  the  Rose  we  often  find  organs  which  are  half 
petal  and  half  stamen. 

There  is  a very  curious  monstrosity  in  one 
species  of  the  Rose,  in  which  all  the  organs  of  the 
flower  are  transformed  into  leaves,  so  as  to  con- 
stitute what  horticulturists  call  a monster  rose.  In 
this  production  we  can  follow,  step  by  step,  all  the  transformations 
between  an  almost  perfect  stamen  and  a petal  which  has  been  trans- 
formed into  a green  leaf. 

All  these  facts  demonstrate  that  the  stamen  is  only  a metamorphosed 
petal.  But  we  have  already  shown  the  analogy  of  petals  with  sepals, 
of  sepals  n th  bracts,  and  of  bracts  with  leaves.  Stamens,  therefore, 
like  these  organs,  are  only  metamorphosed  leaves.  In  short,  the 


Fig.  m. 
Synanthcrous 
Stamens. 


THE  PISTIL. 


163 


' filament  of  the  stamen  has  been  compared  to  the  claw  of  the  petal,  or 
Whe  petiole  of  the  leaf,  the  limb  to  the  blade  of  the  leaf,  the  pollen  to  a 
-special  modification  of  the  parenchyma  of  the  leaf,  lastly  the  connective 
to  the  central  part,  that  is,  the  midrib  of  the  leaf. 

The  Pistil. 

As  we  advance  in  the  study  of  the  organic  parts  of  plants,  it  will  be 
observed  that  Nature  is  constantly  approaching  her  essential  object, 
the  propagation  and  preservation  of  the  species.  " The  pistil  is  the  most 
essential  organ  in  the  reproduction  of  plants  ; Nature,  therefore,  has 
taken  care  to  collect  round  the  pistil  all  possible  means  for  its 
protection  and  defence.  It  is  placed  in  the  centre  of  the  flower, 
sheltered  under  several  concentric  coverings,  and  defended,  besides, 
externally  by  the  filaments  of  the  stamens,  which  form  a rampart  round 
it.  1 hese  various  floral  envelopes  last  as  long  as  the  pistil  needs  their 
protection  and  shelter.  They  disappear  after  fecundation,  when  the 
.ovary  is  strengthened  by  its  own  proper  development. 

I he  pistil  is  the  female  structure  in  vegetables,  the  gyncecium , as  it 
is  sometimes  called,  as  opposed  to  the  andrcecium,  the  name  which 
designates  the  whole  of  the  stamens. 

The  gyncecium  presents  one  of  the  most  remarkable  applications 
of  the  doctrine  of  vegetable  metamorphosis , made  popular  by  Goethe, 
the  celebrated  German  poet,  and  also  a profound  naturalist.  We 
can  easily  understand  the  structure,  origin,  and  arrangement  of  the 
gyncecium,  if  we  consider  it  as  constituted  by  the  transformation  of  a 
single  leaf,  or  from  the  union,  blending,  and  combination  of  several 
leaves  in  one  single  organ. 

The  elementary  organs,  the  junction  of  which  form  the  pistil,  are 
called  by  De  Candolle  carpels.  The  carpel  is  to  the  pistil  what  the 
►sepal  is  to  the  calyx,  the  petal  to  the  corolla,  and  the  stamens  to  the 
andrcecium.  The  aggregate  of  the  carpels  forms  the  pistil,  as  that  of 
the  petals  forms  the  corolla,  and  that  of  the  stamens  the  andrcecium. 
^oepals,  petals,  and  stamens  are  only  modified  leaves;  it  is  just  the 
same  with  the  carpels,  which  take  their  rise  by  the  metamorphosis  of 
the  leaves. 

...  Three  Parts  are  observable  in  the  pistil— the  ovary , the  style,  and 
the  stigma.  These  three  parts  are  very  apparent  in  Fig.  2x2,  repre- 
senting the  pistil  of  the  Chinese  Primrose,  where  the  letters  stir 

the  peclu nck>  St'gma7  the  Sty'e’  the  OVary>  r>  the  receptacle,/] 

lhe  ovary  is  the  part  of  the  plant  destined  to  contain  the 
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seed,  that  is,  the  ovules , which,  when  fertilised  and  developed, 
become  the  seeds.  The  part  which  supports  the  ovules,  which  is 
generally  rather  thick,  is  called  the  placenta. 

The  top  of  the  ovary  is  prolonged  by  a filament,  either  long  or 
short,  which  is  called  the  style,  and  is  analogous  to  a prolonged  apex 
in  leaves.  The  style  carries  a glandular  appurtenance 
on  its  summit,  destined  to  receive  the  pollen-grains, 
and  to  help  fecundation  ; this  is  the  stigma. 

The  style  is  not  a solid  cylinder,  as  we  might, 
think  at  first  sight ; on  the  contrary,  its  axis  forms  a 
sort  of  canal  leading  into  the  ovary  to  the  vicinity  of 
the  ovules.  The  stigma,  which  is  the  upper  part  of 
the  pistil,  is  very  variable  in  form ; it  is  essentially 
formed  by  a mass  of  thin,  transparent  cells,  loosely 
united,  and  coated  over  with  a gummy,  mucilaginous 
matter.  It  is  thus  well  fitted  to  receive  and  retain 
the  pollen-grains. 

The  carpels  have  a greater  tendency  than  the 
more  external  organs  to  unite  with  each  other : this 
is,  no  doubt,  either  owing  to  their  proximity,  or  to 
the  pressure  upon  them  of  the  external  organs,  assisted 
by  their  position  in  regard  to  each  other.  This 
junction  takes  place  either  by  the  ovaries  alone,  or 
by  the  ovaries,  styles,  and  stigmas,  or  by  the  stigmas 
alone. 

When  two  or  more  carpels  are  united  by  mean* 
of  the  ovaries,  an  ovary  results  composed  of  several  , 
partial  ones,  there  being  as  many  cells  as  there  welt  j 
In  the  Hellebore  (Fig.  213)  the  junction  of  the 
ovaries  takes  place  at  the  base  only;  in  the  Fennel-flower  (Fig.  214)5 
about  half  way  up.  But  most  frequently  the  junction  takes  place1  at 
the  summit. 

When  the  styles  are  joined  together,  at  least  in  some,,  observable  j 
portions  of  their  length,  there  results  from  this  cohesion  a style  single 
in  appearance,  but  in  reality  constituted  by  as  many  partial  styles  ps 
there  were  carpels.  In  this  case  the  number  of  free  stigmas  will,  if 
they  are  simple,  indicate  the  number  of  cells  in  the  ovary,  'lhe 
partial  stigmas  may  also  unite,  and  constitute  a stigma,  in  appearance 
single,  but  often  so  divided  as  to  indicate  by  the  number  of  it' 
divisions  the  number  of  carpels  constituting  the  pistil.  The  absolute 
number  of  cells  in  a pluri-locular  ovary  is  subject  to  variation,  but  W 
generally  three ; next  come  the  numbers  two  and  five,  but  four  very 


Fig: 

Chinese  Primrose 
(magnified). 


carpels  at  first. 
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rarely.  The  number,  besides,  is  not  always  the  same  in  the  different 
-stages  of  the  flower ; it  sometimes  happens  that  they  are  multiplied  by 
the  formation  of  partitions,  afterwards  further  developed,  as  in  the 
'Vervains  and  the  Labiatce , which  at  first  have  only  two  cells,  but 
later  show  four,  by  the  partition  of  each  of  the  primitive  cells  into 
two  compartments.  This  is  also  seen  in  the  Flax-plants,  the  five 
. primitive  cells  of  which  divide  at  a given  time  into  two,  by  a partition 
of  new  formation.  These  supplementary  partitions,  which  thus  mask 
. the  first  structure  of  the  ovary,  are  called  spurious  dissepiments. 

The  ovary  is  usually  free,  and  easily  seen  by  looking  into  the 


K)ttom  of  the  flower  ; it  is  then  called  a superior  ovary , as  in  the 
oppy  (fig.  215)  and  Lily.  At  other  times  only  the  summit  of  the 
•vary  shows  itself  at  the  bottom  of  the  flower,  and  it  is  then  united 
™ the  receptacle,  and  must  be  looked  for  underneath  the  flower ; 
he  ovary  is,  in  this  case,  called  inferior  or  adherent,  as  in  the  Coflee- 
>lant,  Madder  (Fig.  216),  and  Melon. 

i V e have  stated  above  that  the  small  bodies  attached  to  the 
I ^centa  are  called  ovules,  and  that  afterwards  they  become  seeds. 
jUiese  ovules  are  composed  of  a small  central  body  or  nucleus, 
j-ahenng  by  its  base  to  a double  sac,  showing  only  a very  small 
perture  corresponding  to  the  free  summit  of  the  nucleus.  The 
external  sac  is  called  the  primine,  and  the  internal  sac  the  secundine 
- he  aperture  of  tins  double  envelope  is  the  micropyle.  The  point  of  ‘ 
■Qhesion  of  the  nucleus  with  its  integuments  is  called  the  chalaza. 


Fig  213. 
Pistil  of  P'ctid 
Hellebore. 


Fig.  214. 

Pistil  of  Fennel  (lower 
{Nigefla  sativa). 


Ovary  (superior)  of  the 
Poppy. 


Fig.  215, 
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Some  ovules  have  no  primuie,  and  some  have  neither  primine  nor 
secundine.  But  these  cases  are  rare.  The  point  at  which  the  ovules 


Fig.  216. 
Ovary  (inferior) 
of  the  Madder 
(enlarged). 


Fig.  217. 

Ovule  of  Rhubarb: 


Fig.  218. 

Ovule  of  Hellebore. 


Fig.  219. 

Ovule  of  the  Haricot. 


are  attached  to  the  placenta,  either  directly  or  indirectly  by  means  of 
a small  thread  or  funiculus,  bears  the  name  of  hilum. 

Ovules  are  not  all  of  the  same  form.  The  ovule  of  Rhubarb 


Fig.  220. 

Receptacle  of  Myosurus  (magnified). 


Fig.  221. 

Perigynous  stamens  in  the  Peach-flower. 


(Fig.  217)  is  shaped  like  an  egg.  Its  hilum  is  diametrically  opposite 
to  the  micropyle.  This  kind  of  ovule  is  called  orthotropal. 

In  the  Hellebore,  on  the  contrary,  the  ovule  has  its  point  of 
attachment  placed  near  the  cimropyle,  and  we  notice  a cord-like 


THE  RECEPTACLE. 


1 67 


swelling  on  one  of  its  sides,  which  reaches  all  along  it,  and  is  called 
I the  raphe  (Pig.  218).  This  kind  of  ovule  is  called  anatropal. 

When  the  ovule  has  in  the  same  way  its  point  of  attachment 
placed  near  the  micropyle,  but  has  no  raphe  and  is  bent,  it  is  said 
to  be  campylotropal. 


In  the  Haricot  (Pig.  219)  there  is  a form — the  amphitropal— 


c . .,  *'*«•  «3- 

Semi-adherent  Ovary  of  Saxifrage. 


Fig  324 

Adherent  Ovary  of  the  Fuchsia 


' pPtcemf^  b?7en  t}]e  tW°  f,rst  ^ the  ovule  is  parallel  to 
(Placenta  instead  of  at  right  angles  to  it. 

mnvr UC1  are  the  PrinciPal  forms  of  the  ovule.  The  second  is 
most  common,  and  the  first  is  the  most  rare. 


Fig.  232  — Receptacle  in  the  Burnet  Rose. 


The  Receptacle. 


The  calyx,  corolla, 
[extremity  of  the  peduncl 


stamens,  and  pistils  are  inserted  on  the 
0,  which  is  called  the  receptacle.  Its  form  is 
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very  variable.  In  the  Ranunculus  it  is  conical ; the  calyx,  corolla, 
stamens,  and  pistil  are  inserted  and  ranked  in  succession  on  its  sides, 
the  last  organs  nearly  at  its  summit.  In  the  Myosurus  (Fig.  220)  it  is 
so  much  lengthened,  that  it  resembles  a small  spike , of  which  the 
flowers  would  be  the  carpels.  As  in  these  circumstances  the  stamens 
are  inserted  underneath  the  pistils,  these  stamens  are  said  to  be 
hypogynous.  In  the  Peach  (Fig.  221)  and  the  Apricot,  the  calyx, 
corolla,  and  stamens  are  blended  together  at  the  base,  and,  being 
continuous  with  the  receptacle,  form  a kind  of  cup  at  the  bottom  of 
which  is  the  pistil,  whilst  the  calyx  and  the  stamens  appear  to  be 
inserted  in  the  side.  These  last  surround  the  pistil,  and  are  called 
per igy  nous. 

In  the  Rose  (Fig.  222)  the  receptacle  is  hollowed  out,  so  as  to 
take  the  form  of  a bottle,  the  bottom  of  which  is  occupied  by  the 
carpels,  and  on  the  upper  edges  are  inserted  the  sepals,  the  petals, 
and  the  stamens.  These  are  also  perigynous. 

In  all  the  examples  we  have  hitherto  cited  the  pistil  does  not  form 
any  adhesion  with  the  other  floral  organs.  Also,  in  every  case, 
even  in  that  where  the  receptacle  is  hollowed  out  like  a bottle,  the 
ovary  is  free  or  superior.  But  it  is  not  always  thus.  The  tube  of  the 
calyx  is  joined  rather  frequently  with  the  ovarian  part  of  the  carpels, 
which  it  encloses;  and  this  junction  is  made  more  or  less  high  up, 
so  as  to  show  every  possible  degree  of  adhesion.  We  see  this  in  the 
flower  of  the  Saxifrage  (Fig.  223),  and  Myrtles,  also  in  the  Fuchsia 
(Fig.  224).  'Fhe  ovary  is  then  called  inferior. 


fr'ig-  225. 
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Flowers  have  but  a short-lived  existence ; after  fecundation  they 
disappear  ; the  ovary,  rendered  fruitful  and  enlarged  in  size,  alone 
? remains.  I he  withered  and  dried-up  fragments  of  the  corolla  strew  the 
ground,  or  are  carried  about  by  the  wind.  But  though  the  plant  has  lost 
much  that  embellished  it,  though  it  no  longer  possesses  the  brilliant 
ornaments  which  attracted  observation  and  charmed  all  eyes,  it  still 
retains  an  interest  of  its  own.  A new  decoration  replaces  the  former 
of  o “unj  n°thinS  to  regret  in  the  change.  To  the  white  flowers 
' tlC  ,?se  Sll.cceeds  the  young  fruit,  tinted  with  a pleasing 

g een  I he  Mountain  Ash  and  the  Hawthorn,  in  casting  off  a 
delicately-tinted  corolla,  display  their  fruit,  which  soon  changes  to  a 
7C(  C(?  our-  1 perfumed  flowers  of  the  Orange-tree  are  sue- 

Of  fU  5?  the  g°k1en  apples  0f  the  Hesperides  ; the  delicate  corolla 
ot  the  Cherry-tree  is  followed  by  the  purpled  globes  of  its  fruit. 
h fjVeKl!re  of  our  corn-fields,  ripened  in  the  summer’s  sun,  now 
bends  under  the  weight  of  the  golden  grain.  We  can  now  admire 
G*  • 
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the  soft  down  of  the  peach,  the  enormous  globes  of  the  Melon  tribe, 
the  firm  and  juicy  pulp  of  the  sweet-tasting  plum,  the  nutritious 
substance  of  the  legumes,  the  purple  bloom  of  the  grape,  gilded  by 
the  autumnal  sun  ! If  flowers  awake  in  us  a feeling  of  happiness 
and  joy,  fruits  bring  with  them  the  promise  of  abundance  and  wealth. 

When  fecundation  is  effected,  or  the  fruit  is  set,  as  the  gardeners 
say,  life  is  concentrated  in  the  ovules,  and  in  the  ovary  enclosing  and 
protecting  them.  These  organs  continue  to  grow,  and  soon  present 
new  characteristics.  The  ovule  becomes  the  seed,  the  ovary  becomes 
the  pericarp , and  the  two  together  constitute  the  fruit.  The  fruit  is, 
then,  the  ovary  which  has  ripened. 

The  appearance  of  the  fruit  differs  according  as  the  ovary  is  free 
or  adherent.  In  the  former  case,  the  fruit  only  shows  on  its  surface 
the  scar  of  the  style,  and  sometimes  at  its  base  the  remains  of  the 
calyx,  the  corolla,  and  the  andrcecium.  In  the  second,  the  fruit 
presents  at  its  surface,  and  near  the  summit,  the  scars  left  at  the 
insertion  of  the  sepals,  petals,  and  stamens.  Thus  it  is,  that  an 
apple,  a quince,  or  a gooseberry,  all  resulting  from  the  ripening  of  an 
adherent  ovary,  are  provided  with  an  eye,  which  is  completely  wanting 
in  the  plum,  the  cherry,  and  the  peach,  these  latter  fruits  resulting  j 
from  the  ripening  of  the  free  ovary. 

“The  analogy  between  fruits  and  leaves,”  says  A.  de  Jussieu,  “is  ; 
as  much  shown  in  their  nutrition  as  in  their  outward  characters,  j 
Green  fruits,  like  leaves,  though  in  a less  degree,  when  acted  upon  by  ] 
light,  take  up  carbonic  acid  from  the  surrounding  air,  and  throw  off 
oxygen;  during  the  night,  on  the  contrary,  they  take  up  oxygen  and 
throw  off  carbonic  acid.  Their  life  passes  through  the  same  phases ; | 
their  tissues,  at  first  soft  and  rich  in  juices,  gradually  solidify,  and  at 
a certain  period  begin  to  dry  up,  changing  their  green  hue  for  some  | 
other,  either  that  of  the  dead  leaf,  or  one  of  the  various  tints,  analo- 
gous to  those  assumed  in  autumn  by  certain  leaves ; the  withered  1 
pericarp  remains  attached  to  the  tree,  or  falling  to  pieces,  drops  to  l 
the  ground.”  | 

Fruits  are  divided  into  two  great  sections — Dry  Fruits  and 
Fleshy  Fruits. 

Dry  Fruits. 

There  are  some  among  the  dry  fruits  which  open  their  shell  at 
maturity  to  allow  the  seed  to  escape ; others,  on  the  other  hand,  re-  | 
main  always  closed  up.  Thence  arises  the  division  of  dry  fruits  into  | 
dehiscent  and  indehiscent.  The  fruits  of  the  Dandelion,  Chicory,  Buck-  , 
wheat  (Fig.  226),  Corn-flower  (Fig.  227),  and  Ranunculus  (Fig.  228), 
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Fig.  asq. 

samara  of  the  Bim. 


. Fig.  233. 

Fruit  of  the  Aconite. 
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Fig.  235. 

Pyxidium  of  ffenbane 
(enlarged). 


Fig.  226. 

Achmnmm  of  Buckwheat. 


Fig.  227. 

Achsenium  ofCorn-flowct. 


Fig'.  228. 
Achamum  of  the 
Ranunculus  (magnified). 
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are  dry  and  do  not  open.  The  single  seed  that  they  contain  does 
not  adhere  to  the  pericarp ; this  kind  of  fruit  is  called  an  achanium , 
from  a,  “not,”  and  “to  open.”  The  Elm  has  for  its  fruit  an 

achaenium ; but  being  surrounded  with  a dilated  membrane,  some- 
what like  wings,  it  is  called  a samara.  Fig.  229  represents  the  samara 
of  the  Elm;  Fig.  230  the  samara  of  the  Maple.  The  fruit  of  Wheat, 


Fic  236- 

fiiiiqun  of  the  Gillyflower. 

Barley,  Oats,  See.,  is,  like  the  achrenium,  dry  and  indehiscent ; but 
the  single  seed  that  it  encloses  adheres  to  the  pericarp,  so  as  to  form 
one  body  with  it.  This  fruit  is  called  a car y ops  is,  from  tcapvov,  “a 
nut,”  %i.  “appearance.”  Fig.  231  represents  the  fruit,  or  caryopsis 

of  Wheat.  -I 

What  a variety  there  is  among  dry  fruits  in  their  mode  of  opening ! 
Some  open  with  two  valves,  each  carrying,  on  one  of  its  edges,  a row 
of  seeds.  Such  are  the  pods  of  the  Pea  (Fig.  232)  Bean,  and  other 
legumes.  Others  split  up  longitudinally  on  one  side,  and,  in  opening 
out,  take  the  form  of  a leaf,  carrying  seeds  on  their  two  edges ; this 


Fig-  *37- 

Capsule  of  the  Poppy. 


Fig.  e -S. 

Capsule  of  Digitalis. 
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is  called  a.  follicle;  of  this  sort  is  the  Aconite  (Figs.  233,  234).  Some 
dry  fruits  open  in  two  parts  by  a circular  horizontal  fissure,  so  that 
the  upper  part  of  the  fruit  is  detached  like  a lid.  This  kind  of  fruit 
is  called  pyxidium,  from  ™{/s,  “a  box.”  We  see  it  in  the  Red  Pim- 
pernel and  Henbane  (F  ig.  235).  In  others,  the  pericarp  comes  away 
in  two  valves,  which,  by  their  fall,  uncover  a frame  formed  by  the 
placenta  furnished  with  their  seed ; this  kind  of  fruit  is  called  a 
siliqua;  the  fruit  of  the  Gillyflower  is  of  this  sort  (Fig.  236). 

Can  anything  be  more  ingenious  than  the  plan  of  opening  in  the 


Fig.  3 39-—  Fruit  of  the  Tulip.  Fig.  2„o.-Fruit  of  the  Sandbox-tree. 


^ac^by^neans^Tn^  ^ T’  237^? , In  tllis  instance  dehiscence  takes 

fn  a cirL  oTdto  im  “T5"  of  sma]1  reflex  valves  disposed 

Ine  ous  b.  ^ - nCd  tOP  0f  th*  fruit  The  seeds  in  it  arc  very 
numerous  but,  in  consequence  of  the  beautiful  arrangement  iust 

by  e0"v^d'hZ°rly  f°"'  T T r-  WlK"  r 

y v n .’  thr  fonmng  a kind  of  natural  seed-drill 

capsule  ZZL Jt,  (£«*«*),  Fig.  238.  which  Is  also  a 

it  and  each  voK-  Va  V,CS’  t ie  severance  of  the  partitions  in 

■ IhhLce  Th  Id  C°reSFTd^"'th  , a carPel  i this  is  called  sefticidal 
dehiscence.  The  capsule  of  the  Tulip  (Fig.  239)  opens  with  three  valves, 
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each  valve  corresponding  with  the  two  halves  of  two  of  the  carpels,  ana 
having  a partition  in  the  middle.  This  is  called  loculicidal  dehiscence. 

In  some  plants  the  scattering  of  the  seeds  is  assured  by  means 
rather  difficult  of  explanation.  Every  one  knows  that  by  merely 
touching  the  fruit  of  the  Balsams  their  valves  are  suddenly  thrown 
back,  and  the  seeds  are  dispersed  with  great  force.  This  peculiarity 
has  given  to  one  species  of  this  order  of  plants  the  common  name  of 
Touch-me-not,  and  the  generic  name  of  Impaticns. 

The  capsular  woody  fruit  of  the  Sandbox-tree  (Fig.  240),  an 
American  tree  of  the  order  Eufhorbiaeece , is 
composed  of  from  twelve  to  eighteen  cocci , 
which  having  become  desiccated,  open  sud- 
denly at  the  back,  with  two  valves,  and  are 
detached  from  their  axis  with  a kind  of  de- 
tonation. These  fruits  have  actually  been 
surrounded  with  iron  wires,  yet  the  force 
with  which  the)’  expand  has  been  such  that 
the  valves  have  been  separated  from  each 
other  notwithstanding.  We  will  take  our 
last  example  from  a nearer  source ; the  seeds 
of  the  Geranium  (Fig.  241)  are  enclosed  in 
little  membranous  cells,  which  are  inserted 
in  the  lower  part  of  an  axis,  which  is  elon- 
gated and  supported  by  a filament  coming 
from  the  summit.  At  maturity,  this  filament 
bends  in  a spiral,  and  lifts  with  it  the  case 
Fig.  241.— Fruit  of  the  Geranium,  with  the  seed  contained  inside.  Thus  the 

fruit  of  the  Geranium,  or  Crane’s-bill,  met 
with  in  the  woods  and  green  lanes,  resembles  a sort  of  candelabrum 
with  five  branches,  hung  from  the  summit  of  a central  column. 

Fleshy  Fruits. 

When  the  parenchyma  of  the  fruit  is  largely  developed,  and  it 
swells  with  juice,  the  fruit  is  said  to  b n fleshy.  Man  derives  from  this 
kind  of  fruit  so  great  a part  of  his  nourishment,  that  he  has  exclusively 
styled  the  trees  furnishing  it  fruit  trees.  This  singular  illogical  use  of 
the  term  might  lead  to  the  inference  that  the  Apricot,  the  Beach,  the 
Apple,  and  such-like  trees  alone  produced  fruit.  There  is  an  obvious 
disagreement  in  this  case  between  science  and  sentiment ; all  flower- 
ing plants  bear  fruit. 

Fleshy  fruit  is  green  in  the  first  phase  of  its  development.  It  then, 
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like  all  the  green  parts  of  vegetables,  gives  out  oxygen  during  the  day, 
and  carbonic  acid  in  the  night.  But  its  bulk  soon  increases,  and  it 
receives  through  its  peduncle  the  moisture  and  other  substances 
indispensable  to  its  growth.  During  this  first  period,  the  principles 
immediately  soluble  take  their  rise,  and  their  proportions  increase  as 
the  fruit  is  developed.  These  soluble  bodies  are  : — Tannin,  the  organic 
acids,  which  vary  with  the  fruits  (malic,  citric,  or  tartaric  acid 
preponderating,  as  the  case  maybe),  sugar,  dextrine,  and  pectine,  &c. 
The  formation  of  pectine , the  substance  from  which  the  jelly  of  our 
household  conserves  is  prepared,  is  the  result  of  a sort  of  reaction  of 
the  acids  on  pectose,  a substance  insoluble  in  water,  alcohol,  and  ether, 
and  which  almost  always  accompanies  the  cellulose  in  the  tissue  of 
vegetables. 

Sugar  proceeds  from  the  modification  of  certain  neutral  matters, 
such  as  gum  and  dextrine.  In  fact,  starch  exists  in  large  quantities 
in  some  green  fruits,  but  it  completely  disappears  at  the  time  of 
ripening.  It  is  extremely  probable,  therefore,  that  it  is  the  starch 
which  is  transformed  into  sugar  ( glucose ) under  the  influence  of  acids. 
Tannin  itself,  existing  in  almost  all  green  fruit,  is  not  found  in  the 
mature  state,  but  seems  also  to  be  changed  into  glucose  under  the 
influence  of  acids. 

The  absence  of  acidity  in  fruit  is  the  most  curious  fact  attending 
its  maturity.  It  has  been  stated  that  this  disappearance  is  not  owing 
to  the  saturation  of  acids  with  mineral  bases,  that  the  acids  are  not 
hidden  by  the  sugar  or  mucilaginous  matter  existing  in  the  ripe  fruit, 
but  that  they  are  really  destroyed  by  oxidation  during  the  ripening 
process.  Tannin  disappears  first,  and  then  the  acids. 

The  moment  when  the  tannin  and  acids  have  disappeared  is  that 
m which  the  fruit  is  most  delicious ; in  a short  time  the  sugar  itself 
disappears,  and  the  fruit  becomes  insipid.  About  the  period  of 
maturity,  fruits  exhale  cafbonic  acid;  they  no  longer  disengage  oxvgen 
during  the  day.  b 

bruit  at  last  undergoes  a third  modification,  that  of  blettine;  it 
becomes  woolly.  This  new  change  has  the  effect  of  expelling 'from 
the  fruit  certain  principles  which  belong  to  it.  A Medlar  for  example, 
at  first  very  acid  and  astringent,  loses  its  acid  and  tannin,  and  becomes 
eatable  when  it  has  undergone  the  process  of  bletting.  But  the  great 
difference  established  between  the  ripening  and  bletting  of  fruit  is, 
that  the  latter  state  is  only  manifested  when,  the  skin  of  the 
trait  being  somewhat  decayed,  the  air  has  been  able  to  penetrate  the 
ce  s o t le  pericarp,  colouring  them  yellow,  and  partly  destroying 
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We  need  not  mention  here  the  important  part  played  by  fleshy 
fruit  in  the  production  of  alimentary  beverages.  The  juice  of  the 
grape,  having  undergone  fermentation,  becomes  wine ; the  fermented 
juice  of  numerous  varieties  of  apples  and  pears  yields  cider  and 
perry,  and  almost  every  known  fruit  may  be  formed  into  a fermented 
liquor. 

It  is  in  the  fleshy  fruits  that  we  can  most  readily  distinguish  the 
three  parts  constituting  the  pericarp,  that  is  to  say,  that  portion  of 
the  fruit  which  forms  the  walls  of  the  ovary.  These  three  parts  are, 
tracing  them  from  outside,  the  epicarp  (ini,  over,  Kapnos,  fruit),  an 
epidermal  membrane  varying  in  thickness;  th z mesocarp  (pieros,  middle, 
Kapnos,  fruit),  constituting  ordinarily  the  flesh  and  pulp  of  the  fruit; 
and  the  endocarp  (ivSov,  inside,  Kapnos,  fruit),  often  forming  the  kernel, 
but  the  consistency  of  which  varies ; as  we  shall  soon  see. 

As  the  ovary  results  from  the  transformation  of  a leaf,  and  as  the 
fruit  is  nothing  but  a ripened  ovary,  we  may  consider  the  epicarp  and 
endocarp  as  representing  the  two  epidermal  surfaces  of  the  leaf,  and 
the  mesocarp  as  the  intermediate  parenchyma.  Most  practical 
botanists  only  admit  two  classes  of  fleshy  fruits,  the  drupe  (stone 
fruit)  and  the  berry.  The  Peach,  Cherry,  Plum,  Medlar,  and  Cornel 
are  drupes;  the  Grape,  Gooseberry,  Apple,  Orange,  and  Pomegranate 
are  berries.  All  these  fruits  are  more  or  less  fleshy  or  pulpy;  they  are 
besides  ituiehiscent. 

Let  us  first  take  a glance  at  the  drupes.  In  the  Peach,  the 
Cherry,  and  the  Plum,  resulting  from  the  ripening  of  a simple  and 
superior  ovary,  it  is  easy  to  distinguish  three  parts — first,  an  exterior 
skin,  more  or  less  thick,  smooth,  or  hairy,  or  covered  with  a waxy 
secretion,  known  as  the  bloom,  this  is  the  epicarp;  second,  a thick, 
pulpy,  succulent  flesh,  this  is  the  mesocarp ; third,  a woody  kernel, 
either  smooth  or  furrowed  with  deep-winding  dents,  constituting  the 
solid  cavity  and  protection  of  the  seed,  this  is  the  endocarp.  Fig. 
242,  showing  the  fruit  of  the  Cherry,  and  Fig.  243,  giving  a vertical 
section  of  the  same  fruit,  enable  us  to  see  the  interior  and  exterior 
arrangements  of  this  drupe. 

The  fruit  of  the  Medlar  proceeding  from  the  ripening  of  an 
inferior  ovary,  is  composed  of  five  compartments,  and  joined  together 
by  an  external  covering  considered  as  an  expansion  of  the  floral 
receptacle.  This  fruit  is  also  crowned  with  the  sepals  of  the  calyx. 
The  Medlar  presents  five  bony  kernels,  embedded  in  a pulpy  mass, 
resulting  from  the  transformation  and  fusion  of  all  the  ovarian  walls 
(except  the  woot'y  endocarp),  added  to  the  expansion  of  the  floral 
receptacle. 
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The  small  oblong  and  red  fruit  of  the  Cornel  is  also  a drune  re- 
sulting from  the  ripening  of  an  inferior  and  compound  ovary  But 
the  kernels  are  joined  together  in  such  a way  that  we  find  in  the 
centre  one  plunlocular  stone,  presenting  two  or  three  cells. 

It  results  from  what  we  have  said,  that  in  the  Peach,  Clierrv  and 
Plum,  the  eatable  part  proceeds  exclusively  from  the  ripening  of  the 
pericarp  or  the  ovarian  walls,  whilst  in  the  Medlar  or  the  fruk  of  the 
Cornel,  the  eatable  part  results  not  only  from  the  npedng  of  S' 


tag.  242. 
Cherries. 


Fig  243. 

Section  of  Cherry. 


Bunoh  t Raceme,  of  Currants. 


EaSSrJSjJ?  i“  JSf™*"  f *•  tube  of  the  cal,  x of 

such  are  Ure  bSlf  X Vtal  “d“d'his“"‘.  "ithout  stones. 
Gooseberry..  onlTwe  mmf  V th'  Currani  *44)  and  the 
that  its  eatable  and  nE  k’,  Wlth  regard  to  this  latter  fruit, 
carp.  but  alo  ,rX  seeds  Xh  ^ “>  <he  peril 

sufficiently  developed.  The’  seeds  of  the  P*  atmous  " llcn 
a testa  full  0f  pujp  e seeds  of  Uie  Pomegranate  also  present 

spS  0f,rhlch  is  * P-uliar,  .ha, 

^mentioning  here  the  fluits  of  £ ZpJl  So'ZT 
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The  Apple  results  from  the  ripening  of  an  inferior  and  compound 
ovary  with  five  carpels  originally  free.  It  is  wrapped,  like  the  frun 
of  the  Medlar  and  Rose,  by  an  expansion  of  the  floral  receptacle. 
This  covering  becomes  fleshy  and  succulent,  like  the  ovary  with  which 
it  is  joined,  of  which  the  endocarp  alone,  lining  the  hollow  of  the 
five  cells,  is  thin  and  cartilaginous.  The  endocarp  forms  that  sort  of 
scale  which  often  sticks  between  the  teeth  when  we  eat  an  apple. 

The  fruit  of  the  Orange  (Fig.  245)  results  from  the  ripening  of  a 
superior  and  compound  ovary  with  several  cells.  The  extemd  skin 
yellow-coloured,  dimpled,  and  strewn  over  with  glands  secreting  an 


Fig.  245.— Section  of  an  Orange. 

odoriferous  liquid,  is  the  epicarp.  The  white,  spongy,  and  dry  layer 
immediately  under  the  external  skin  » the  mesoca£  The  ^ 
membrane  lining  the  “ quarters ” is  the  endocarp.  these  , 

compartments,  towards  their  inner  angle,  ^ aorpposite 

with  a novel  and  peculiar  tissue,  which  is  ci  F lender  hairs, 
wall  of  each  compartment.  It  appears  at  first  like sienat 

which  increase  by  degrees,  filling  up  the  ’ which  forms 

with  juice,  constitute  ultimately  a succulent  p*  t y 
the  delicious  pulp  of  the  orange.  , , t does  not  belong 

Thus,  in  this  much-admired  fruit,  the  eat  1^.  say  that  it 
to  the  mesocarp,  as  in  the  Cherry  or  Grap  , ‘ .JJ.  t}je  three 

belongs  to  the  pericarp  as  an  accessory,  ■ part  is  a« 

principal  parts  constituting  this  integument.  1 he  eataD  P 
additional  tissue,  so  to  speak,  which  does  not  exist  in  other  fruits.  | 
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We  see,  by  this  example,  how  various  is  the  structure  of  fruits 
and  what  difficulties  their  study  presents  even  on  a limited  scale’ 
Here  we  must  confine  ourselves  to  a rapid  sketch  of  some  of  the 

SEES  MS  and  peculiar  appearancc  rcquires  * ** 

true  fonts  of  the  Strawberry  (Fig.  a46)-and  they  are  vS^numerom 
h‘  tll°?e  llttle  brownish,  dry,  insipid  grains,  crunching  between  the 
teeth  which  remain  at  the  bottom  of  die  vissel,  mixfd  wiTh  small 
ark  threads,  when  you  beat  up  strawberries  with  wine.  The  little 


Fig.  246. — Strawberry. 


Fig.  247* — Raspberry. 


Fig.  248. — Mulberry. 


brownish  grains  are  achtenia,  the  small  dark  threads  are  the  styles  of 

we  eat’  in  the  strawberry,  is  the 

PuS  outTS-Al  gra?ua,1-y  fillcd  with  juices  > it  increases  in  size, 
fhpn  ? h , e ach*ma’  setting  them  into  its  parenchyma  : it 

then  assumes  a rich  colour  as  well  as  a most  pleasam  odou  and  a 
sweet,  aromatic,  and  slightly  acid  flavour  ’ 

In  the  Raspberry,  on  the  contrary  (Fig.  247),  the  receptacle  is 

Stmwb  be“  Tr'/miK'  which-  fa  bom  bemg  achteuia,  S m tl  c 

Strawberry,  are  hide  irufcs.  The  seat  of  the  fleshy  and  eatable  part 
here  occupies  an  entirely  different  position.  1 

berrv”  hv  a49l  the  eatable  Part  is  formed,  as  in  the  Straw- 

_u_y’  L.  thlc.k>  fleshy,  and  succulent  receptacle  of  gourd-like 

or  he  mem/'l  «**»  will  have  no  doubt  taken 

of  the pre  acb3enia-  and  arc  inserted  in  the  inside  surface 
e receptacle.  But  there  is  this  difference  between  the  Fig  and 
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the  Strawberry,  that  all  the  fruits  of  the  Strawberry  appertain  to  one 
flower,  while  the  fruits  of  the  same  Fig  belong  to  different  flowers. 
The  Mulberry  (Fig.  248)  is  not  a fleshy  fruit,  properly  so  called ; 


Fig.  249.— Section  of  Fig. 


Fig.  250  - Tine  tone. 


it  is  an  achrenium,  enclosed  in  a persistent  calyx,  which  has  become 
fleshy. 

The  name  of  cone  has  been  given  to  the  fruit  peculiar  to  a natural 
group  of  plants,  the  Pines,  for  this  reason  designated  Conifer cp.  The  jj 
cone  is  a dry  fruit,  composed  of  a great  number  of  winged  seeds  J 
borne  upon  the  upper  surface  of  the  hard,  highly-developed,  woody  I 
scales.  Fig.  250  represents  the  Pine-cone. 


" I-* 
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The  seed  is  the  essential  part  of  the  fruit.  It  represents  outwardly 
a system  of  protecting  coverings,  which  are  generally  double.  The 
various  appearances  presented  by  different  seeds  are  owing  to  this 

Seeds  are  sometimes  smooth,  like  those  of  Tobacco  (Fig.  25 1)  or 
the  Pear  (>ig.  252),  sometimes  wrinkled  and  rough-skinned,  as  in 
/ c/  ^'o.ella  (F|g- i  2 5 3);  or  papillous  or  warty,  as  in  the  Chickweed 
\ e ~ ' 1‘ y' ’ ' 'S-  2 54»  honey-combed  with  alveolar  depressions,  as  in 
'the  Field  Poppy  (Pig.  255);  winged,  as  in  the  Pine  (Fig.  256),  or 


•inm  V?  'n  the  C.ott°n-Plant  (F'gs-  257  and  258),  with  hairs  rising 
r.rom  the  apex,  as  m Ascleptas  from  the  base  in  the  Willow. 

1 hat  part  of  the  seed  which  is  enveloped  and  protected  by  these 
nteguments  is  called  the  kernel , or  nucleus. 

•w,IhefieS!e^tla!  character  of  t]ie  kernel  is,  that  it  contains  the 
t UU  Is’  ,t  le  ?,fm  of  a new  individual,  a mdimentary  plant  in 
mature,  which  will  soon  present  all  the  characteristics  of  the 

iS  nf  ii  Wh°!e  sPec,les  !t  is  t0  Perpetuate.  The  embryo  is  com- 
n".d°,Cel,s  and  sP,ral  vessels;  a small  stem,  or  cauliclr  ; a nidi- 
' descending  portion,  which  becomes  the  root,  or  radicle;  and 
°r  pl“"l“le-  Between  the  radicle  and  the  plu- 
hnw«  fi^tfrleaves  are  developed,  termed  cotyledons.  Fig.  259 
hows  these  different  parts  in  an  embryo  of  the  Almond-tree.  When 

i lam  Tnlif  p0  ,7  °nC  Ser™inaling  leaf,  or  cotyledon,  as  the  Wheat- 

lant,  1 ulip,  Palm,  and  Pond-weed  (Fig.  261),  we  say  that  the 
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embryo  and  the  plant  are  monocotyledonous : when  there  are  two,  as 
in  the  Castor-oil-plant  ( Ricinus ),  Fig.  260,  Rose,  Almond-tree 
(Fig.  262),  and  the  Bean,  we  say  that  they  are  dicotyledonous. 

The  cotyledons  of  Ricinus  (Fig.  260)  are  very  thin,  and  offer,  on 
their  surface,  very  distinct  traces  of  veins  ; they  resemble  small  leaves, 
while  those  of  the  Almond-tree  and  the  Bean  are  thick  and  fleshy, 
and  present  nothing  like  a leaf  at  first  sight.  They  have  undergone 
deep  and  essential  modifications,  appropriate  to  the  functions  they 
are  called  on  to  perform  in  the  act  of  germination. 

In  a great  number  of  cases  the  kernel  is  formed  exclusively  by  the 


Fig.  258. — Seed  of  Cotton. 


embryo,  that  is,  the  entire  seed  is  made  up  of  the  embryo  and  the 
integumentary  covering  only.  But  there  is  often  developed,  either 
around  or  by  the  side  of  the  embryo,  an  accessory  and  completely  2 
independent  body,  which  is  a sort  of  reservoir  of  nutritious  matter,  j 
from  which  the  embryo  draws  the  substances  necessary  for  its  first  | 
growth.  This  body  is  the  albumen.  When  this  is  wanting,  the  J 
cotyledons  perform  the  functions  of  the  nurse,  nourishing  the  young  v 
plant,  and  it  is  to  this  end  that  they  undergo  the  modification  of  $ 
which  we  have  just  spoken.  Thus,  in  the  seed  of  the  Bean,  which  • 
has  no  albumen,  the  cotyledons  are  much  developed  and  full  of  a 
nutritive  substance,  of  which  the  embryo  takes  a considerable  portion.  | 
In  the  seed  of  Ricinus,  which  encloses  a considerable  portion  of  | 
albumen,  the  cotyledons  preserve  the  characteristics  peculiar  to  the 
organs  they  represent ; they  are  thin  and  foliaceous.  The  albumen  4 


Fig.  256.  -Seed  Fig.  257.— Section  of  Seed  of 

of  the  Pine.  Cotton. 
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varies  very  much  in  its  bulk,  nature,  and  position,  in  regard  to  the 
embryo,  consisting  of  amylaceous,  ligneous,  gummy,  and  saccharine 


1 Fig.  *59.  — r,  Radicle; 
C,  Cotyledons ; 

C,  Plumule. 


Fig.  260. — Embryo  of  Fig.  261.— Embryo  Fig.  262.— Embryo  ol 

Castor-oil  plant.  of  Potamogetcm.  the  Almond. 


matters,  with  oils  and  other  heterogeneous  substances.  It  is  very 
(considerable  in  Wheat  (Fig.  263)  and  in  Ivy  (Fig.  264);  it  is  re- 
tduced  to  a thin  layer  in  Hibiscus.  In  Wheat  the  embryo  is  placed 
laterally  at  the  base  of  the  albumen,  completely 
enclosing  it  in  the  Corn  Cockle  ( Gii/ta^o ■ segetum ), 

•Tig.  265  ; it  is,  on  the  contrary,  surrounded  on  all 
'Sides  in  the  seed  of  the  Wood-Sorrel  ( Oxalis ), 

IFig.  266.  ' 

Albumen  is  almost  exclusively  formed  of  cellular 
tassue.  W e observe  in  it  neither  fibrous  cells  nor 

' .'essels.  These  cells  have  sometimes  thin  walls,  as 
n the  Ricinus,  Wheat,  and  other  cereals;  sometimes 
heir  walls  are  very  strongly  thickened,  as  may  be 
een  in  the  horny  and  firm  tissues  of  the  Date-stone 
;Fig.  267),  which  is  only  the  albumen  of  the  seed, 
n the  albumen  of  Wheat  and  other  cereals,  starch 
predominates  in  the  cells.  The  form  of  the  starchy 
rains,  varying  with  the  species,  is  not  unimportant, 
f we  add  to  this  characteristic  some  other  con- 
i derations  taken  from  their  size,  and  the  structure 
f their  grains,  we  might  detect  the  adulteration  of  flour  by  a simple 
ucroscopic  observation,  and  at  a mere  glance. 

i he  giains  in  Wheat  (Pig.  268)  are  lenticular,  elliptical,  and  egg- 
mped,  and  about  -nrVoth  of  an  inch  in  diameter.  It  is  easy  to 


Fig.  263. 
Caryopsis  of 
Wheat  (magnified) 
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distinguish  these  from  the  grains  of  the  Potato  (Fig.  269),  which  are 
generally  larger,  about  -g^th  of  an  inch  in  diameter,  egg-shaped  also, 
but  with  punctations,  surrounded  by  certain  zones,  more  or  less 


Fig.  264.  — Section  of  Seed 
of  the  Ivy  (magnified). 


regular  and  defined.  In  Maize  (Fig.  270)  the  starchy  granules  of  the 
horny  part  of  the  albumen  are  polyhedral,  and  nearly  always  show  a 

punctation  placed  in  their  centre.  c ' 

In  the  Oat-plant  the  starch  grams  are  of  several  sorts.  Some  are 


Fig.  267. — Section  of  the  seed 


of  the  Date. 


F.g,  268.  Starch  Grains  of  Wheat  (magnified). 


simple,  and  their  form  is  rounded  United  number  of 

formed  of  two,  three,  four,  or  a hig  , cnheriral  or  egg* 

elements.  There  are  some,  also,  compound,  erther  spher  cal  or 

shaped  ; their  surface,  under  the  microscope,  resembling  a , 
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polyhedral  segments.  We  find  other  substances  besides  starch  in  the 
thin-walled  cells  of  the  albumen  of  the  Castor-oil  plant  and  in  the 
thick-walled  cells  of  the  albumen  of  the  Date.  Oily  matter  abounds 
there.  They  are  filled  with  corpuscles  of  a complex  structure,  whose 
chemical  nature  is  not  yet  determined.  These  corpuscles,  which  in 


certain  plants  somewhat  resemble  grains  of  starch,  are  termed  grains 
of  aleurone.  They  are  more  or  less  soluble  in  water,  and  are  coloured 
yellow  by  iodine.  Grains  of  starch  are,  on  the  contrary,  insoluble  in 
water,  and  are  coloured  blue  by  iodine. 

A very  natural  question  here  suggests  itself  as  to  the  mode  of 
transport  and  vitality  of  seeds;  in  short,  as  to  the  physiological 
phenomenon  of  germination. 

Wind,  running  water,  blocks  of  ice  drifting  in  the  Polar  seas,  the 
action  of  animals  and  men — that  is,  cultivation,  merchandise,  and 
voyages ; such  are  the  causes,  more  or  less  powerful,  which  effect  the 
conveyance  of  seeds  from  one  place  to  another.  If  we  consider  how 
many  seeds  are  light,  hairy,  and  provided  with  a sort  of  wings  in  their 


Fig.  *69.— Starch  Grains  of  th_-  Potato 
(magnified). 


l'ig.  270. — Starch  Grains  of  Maize 
(magnified). 
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downy  tufts,  we  can  understand  that  the  wind  may  be  the  most 
general  and  ordinary  means  for  disseminating  vegetable  germs  over  a 
country.  Rivers  also  carry  away  the  seeds  of  plants  to  great  distances. 
If  their  course  runs  from  north  to  south,  or  the  contrary  way,  the 
wandering  seeds  would  be  carried  to  a climate  where  they,  in  many 
cases,  could  not  live ; but  if  the  river  flows  from  east  to  west,  or  from 
west  to  east,  the  seeds  thus  transported  would  much  extend  the 
limits  of  the  species.  The  currents  of  the  sea,  which  skirt  the  coast, 
or  extend  from  one  country  to  a neighbouring  one,  carry  the  seed,  so 
to  speak,  from  one  place  to  another  step  by  step.  In  the  latter  case 
the  seeds  remain  but  a short  time  in  the  water,  and  are  little  altered 
in  consequence ; besides,  the  graduated  temperature  of  the  successive 
localities  which  they  reach  is  favourable  to  their  acclimatisation  and 
to  their  further  development.  The  operation  of  blocks  of  ice  in  the 
transport  of  seeds  is  not  without  a certain  importance.  Navigators  of 
the  Polar  seas  often  meet  with  icebergs  loaded  with  an  enormous 
mass  of  debris , mixed  with  earth  and  seeds ; if  the  iceberg  runs 
aground  on  some  distant  coast,  where  it  melts,  the  seeds  are  deposited; 
they  soon  produce  plants,  which  are  then  spread  over  the  country  by 
the  other  influences  already  hinted  at. 

The  dissemination  of  seeds  is  helped,  it  is  said,  by  the  distant 
migration  of  granivorous  birds.  Yet  the  influence  of  birds  appears 
to  us  of  very  little  importance  in  the  matter  we  are  now  considering. 
Most  birds  completely  destroy  seeds  in  the  act  of  digestion,  and  it  is 
only  exceptionally  that  seeds  can  traverse  their  intestinal  canal  with- 
out being  destroyed. 

“ Omnivorous  birds,”  says  De  Candolle,  “often  search  for  berries 
containing  little  hard  seeds,  as  Grapes,  Figs,  Raspberries,  Straw- 
berries, Asparagus,  Mistletoe,  &c.  Their  stomach  is  not  so  destructive 
as  that  of  the  gallinaceous  birds,  and  it  appears  that  small  seeds  can 
traverse  their  alimentary  canal  without  alteration.  When  these  birds 
are  migratory,  which  is  often  the  case  in  temperate  and  northern 
regions,  they  carry  the  seeds  to  a great  distance,  particularly  when, 
in  the  autumn,  they  leave  northern  climates  to  seek  the  sunny  south, 
for  at  this  season  ripe  fruits  abound  in  the  country.  Thrushes,  many 
of  which  change  their  country  either  in  Europe  or  in  America,  can 
thus  transport  some  sorts.  When  they  eat  too  large  a quantity  of 
stone  fruit,  they  digest  it  badly,  and  disperse  the  kernels.’’  '1  he 
great  Linnaeus  assures  us  that  the  skylark  scatters  a great  many 
seeds  in  the  field  during  its  flight. 

By  the  same  process,  namely,  by  the  imperfect  digestion  of  seeds 
which  have  served  them  for  nourishment,  certain  quadrupeds,  particu- 
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larly  the  herbivorous,  are  able  to  transport  seeds  from  one  part  of  the 
country  to  another.  This  happens  in  the  case  of  the  reindeer  an 
animal  living  in  herds  in  the  plains  of  Siberia,  which,  at  a certain 
period,  migrate  in  large  numbers.  Such  also  is  the  part  played  by 
the  herds  of  cattle  driven  often  to  great  distances  in  our  European 
climates,  and  in  general  in  all  civilised  countries. 

'Ihe  action  of  men  in  the  dissemination  of  vegetable  seeds  is 
shown  in  a thousand  ways.  We  will  borrow  from  M.  Alphonse  de 
Candolle  some  interesting  remarks  on  this  subject. 

“ The  first  colonies  which  were  sprinkled  over  each  continent  ” 
says  this  learned  botanist,  “probably  carried  with  them  several 
species  of  useful  plants,  and  especially  some  of  those  seeds  which  get 
attached  to  clothes  and  to  domestic  animals,  and  which  will  grow 
easily  in  the  neighbourhood  of  dwellings,  near  dunghills,  burnt  ground 
and  rubbish  heaps.  The  scantier  the  population,  and  the  more 
foreign  it  is  to  the  arts  of  civilisation,  the  more  insignificant  become 
these  primary  seed-carryings.  When  the  population  becomes  denser 
and  more  civilised,  when  agriculture  begins  and  extends  its  rule  then 
the  occasions  are  multiplied  for  the  transport  of  seeds.  A hunting  or 
pastoral  people,  no  doubt,  traverse  a vast  extent  of  country,  but°an 
a^tural  people  prepare  ground  fit  for  the  reception  of  new  species 
and  bung  the  seed  for  their  fields  from  more  or  less  distant  countries 
introducing  with  it  different  plants,  many  of  which  naturally  grow 
wild.  In  short,  war  has  created  vast  empires,  and  compelled  men  to 
make  numerous  journeys  ; navigation  has  extended  itself,  new 
countries  have  been  brought  in  communication  with  the  old,  agricul- 
ture has  exported  its  products,  and  horticulture  has  stocked  our 
gardens  with  thousands  of  foreign  species.  By  all  these  means  the 
transport  of  seeds  has  become  increasingly  great,  and  an  influence 
has  been  exercised  quite  preponderating  over  natural  causes.” 

Commerce,  which  carries  in  its  ships  the  products  of  the  trading 
of  nations,  furnishing  Europe  with  the  produce  of  the  New  World  and 
returning  to  it  European  productions  in  exchange,  is  sometimes  an 
indirect  agent  in  the  transport  of  vegetable  seeds.  The  wool  from 
the  sheep  of  Buenos  Ayres,  Mexico,  or  La  Plata,  when  it  is  brought 
into  Europe  carries  entangled  in  the  fleeces  the  seed  and  remnants 
o plants  in  those  countries.  When  the  fleeces  arrive  in  Europe  they 
are  cleaned,  beaten,  and  washed,  and  the  seeds  fall  off;  they  may 
then  shoot  in  this  new  soil,  and  transplant  into  our  climate  the 
vegetable  species  from  regions  across  the  Atlantic.  At  the  edge  of 
the  river  Lez,  near  Montpellier,  at  a place  called  Port  Juvenal,  the 
American  wools  are  received  to  be  cleaned  and  purified,  and  then 
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sold  to  the  cloth-makers  of  Lodfeve.  Seeds  of  American  plants  which 
have  been  brought  in  these  fleeces  have  actually  sprung  up  in  the 
environs  of  Montpellier;  so  much  so,  that  all  the  celebrated  botanists 
of  Montpellier,  such  as  De  Candolle,  Dunal,  Delille,  Gordon,  and 
Ch.  Martins,  have  examined  and  studied,  in  this  small  place  in 
southern  France,  many  vegetable  species  belonging  to  the  Flora  of 
Buenos  Ayres  and  Mexico. 

How  long  does  the  power  of  germination  last  in  a seed  ? Some 
seeds  rapidly  lose  their  latent  life,  or,  which  comes  to  the  same  thing, 
the  faculty  of  germination.  There  are  others  which,  placed  in  the 
same  circumstances,  preserve  their  vitality  for  ages. 

The  seeds  of  most  plants  of  the  Leguminous  tribe  will  germinate 
many  years  after  they  are  gathered.  Every  one  has  heard  that  the 
seeds  of  Beans,  taken  lately  from  the  herbal  collection  of  Tournefort, 
a celebrated  botanist  in  the  seventeenth  century,  germinated  perfectly. 
In  1824  there  were  sown,  at  the  Jardin  des  Plantes  of  Paris,  some 
seeds  of  the  Mimosa  pudica  which  had  been  gathered  at  St.  Domingo 
in  1738. 

If  seeds  are  placed  under  special  conditions,  sheltered  from 
atmospheric  agency,  in  ground  more  or  less  dry  and  heaped  up — for 
example,  in  tombs  or  catacombs — their  vitality  may  be  preserved  for 
a prodigious  time.  It  is  a recognised  fact  that,  after  the  destruction 
of  a forest,  we  see  a new  sort  of  growth  appear  on  the  ground  the 
forest  used  to  occupy.  It  has  been  admitted,  to  explain  this  fact, 
that  seeds  of  trees,  buried  in  the  ground  while  the  forest  existed,  were 
preserved  in  the  soil  with  their  life  suspended  during  a considerable 
number  of  years  ; that,  then  awaking  from  their  lethargic  sleep,  they 
have  been  developed  under  the  influence  of  new  conditions  favour- 
able to  their  germination.  This  hypothesis  is  plausible  enough 
in  some  cases,  yet,  as  no  scientific  experiment  has  been  made  on  the 
subject,  it  might  happen,  and  is  more  probable,  that  in  this  case  the 
second  germination  of  trees  was  owing  to  the  transport  of  foreign 
seeds,  which  .germinated  as  soon  as  the  soil  had  become  free  and 
restored  to  light. 

Almost  marvellous  examples  are  quoted  of  the  longevity  ot  seeds. 
Dr.  Bindley,  the  learned  botanist,  asserts  that  some  Raspberry  seeds 
which  were  found  in  a Celtic  tomb,  and  which  numbered  about  seven- 
teen hundred  years  of  existence,  had  germinated  perfectly,  and 
produced  Raspberry  plants,  which  still  exist  in  the  Royal  Horticultural 
Society's  Gardens  at  Chiswick.  M.  Ch.  Desmoulins  asserts  that  the 
seeds  of  the  Black  Medick,  Cornflower,  and  Heliotrope  found  in 
some  Roman  tombs,  dating  from  the  second  or  third  century  of  the 
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Christian  era,  have  not  only  germinated,  but  produced  individual 
plants,  which  have  in  due  course  flowered  and  borne  fruit 

We  must  be  on  our  guard  against  such  prodigies  as  these. 
Although  Nature,  as  has  been  said,  performs  wonders,  we  must  only 
believe  in  facts  rigorously  established,  in  order  to  avoid  the  mystifica- 
tions and  tricks  which  the  malignity  of  the  vulgar  loves  to  play  upon 
the  credulity  of  the  savants. 

We  must  not  forget  to  speak  of  those  wonderful  seeds  of  Wheat 
found  in  the  tombs  of  ancient  Egypt.  It  is  now  acknowledged  that 
in  this  affair  some  one  must  have  abused  the  confidence  and  credulity 
of  travellers.  A variety  of  Wheat  called  Mummy  Wheat  is  com- 
mon, it  is  true,  among  farmers ; but  no  authentic  fact  justifies  its 
name.  Though  there  is,  as  we  have  just  seen,  so  great  a difference 
in  seeds  as  to  the  duration  of  their  vitality,  the  difference  is  not  less 
as  regards  the  time  necessary  for  their  germination.  Some  seeds,  as 
Garden  Cress,  Poppy,  and  the  cereals,  germinate  in  a few  days. 
Others,  as  those  of  the  Peach,  Almond-tree,  Nut,  and  Rose,  require 
one  or  even  two  years  before  they  “come  up.”  This  difference  is 
owing  partly  to  the  size  of  the  seeds,  their  hardness,  and  the  woody 
nature  of  their  integuments  ; it  is  due  also  to  the  presence  of  a shell 
round  the  seed. 

There  are  some  seeds  which  seem  in  such  a hurry,  so  to  speak,  to 
develop  themselves,  that  they  even  germinate  in  the  fruit  enclosing 
them.  This  very  often  happens  among  some  sorts  of  Lemon-trees, 
and  certain  of  the  Cucumber  family.  The  embryo  of  the  Mangrove, 
a tree  inhabiting  swamps,  mouths  of  rivers,  and  sea-beaches  in  the 
equinoctial  regions  of  America,  is  developed  inside  the  fruit  still 
hanging  on  the  branches,  and  there  can  often  be  seen  hanging  from 
it  a root  more  than  a foot  in  length. 
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FERTILISATION — GERMINATION. 

The  consideration  we  have  given  to  the  subject  of  the  flower  and 
fruit  enables  us  now  to  enter  on  two  great  questions  in  vegetable 
physiology:  firstly,  the  influence  of  the  stamens  on  the  pistil,  or 
fertilisation  in  plants ; secondly,  germination. 

Fertilisation. 

Of  ad  the  phenomena  in  the  life  of  plants,  there  is  none  more 
interesting  or  more  remarkable  in  itself  than  fecundation.  When 
the  existence  of  sexual  differences  in  vegetables  was  first  propounded, 
the  discovery  produced  general  astonishment  If  the  most  con- 
vincing proofs  had  not  established  it,  if  the  commonest  observation 
had  not  allowed  every  one  to  verify  its  reality,  it  would  certainly  have 
been  classed  among  the  most  singular  inventions  that  ever  issued 
from  a poet’s  imagination.  But  the  proofs  were  convincing.  The 
demonstration  of  the  existence  of  sexual  organs  in  vegetables  became 
a brilliant  and  unexpected  fact,  exhibiting  a wonderful  analogy 
between  animals  and  plants ; filling  up  in  part  the  gulf  which  had 
hitherto  existed  between  the  two  great  classes  of  organic  beings, 
yielding  an  inexhaustible  fund  of  reflection  and  comparison  to  na- 
turalists and  thinking  men. 

The  ancients  had  very  vague  ideas  on  this  subject.  Yet  we 
learn  from  Herodotus  that,  in  his  time,  the  Babylonians  already 
distinguished  two  sorts  of  Date  Palms ; they  sprinkled  the  pollen  of 
one  on  the  flower  of  the  other,  in  order  to  perfect  the  production  of 
the  fruit  of  that  valuable  tree. 

Ccesalpinus.  an  Italian  philosopher,  physician,  and  naturalist,  who, 
in  the  sixteenth  century,  was  professor  of  medicine  and  botany  at 
Pisa,  remarked  that  certain  plants  of  Mtrcurialis  and  Hemp  re- 
mained sterile,  while  others  were  productive.  He  considered  the 
first  as  the  male  plants  and  the  second  as  the  female.  In  the 
seventeenth  century,  a learned  Englishman,  Nehemiah  Grew,* Fellow 
of  the  Royal  Society  of  London,  who  published  in  1682  an  “Anatomy 
of  Plants,”  and  above  all,  Jacobus  Camerarius.  a German  botanist, 

• Grew,  however,  a limits  his  obligations  to  Sir  Thomas  Millington  in  this 
matter. 
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born  at  Tubingen,  showed  the  precise  use  of  the  two  essential  parts 
01  the  flower,  and  the  part  that  each  plays  in  producing  the  fecunda- 
tion  of  germs.  In  a letter,  now  become  celebrated,  addressed  to 
Valentim,  • De  Sexu  Plantarum,”  published  in  1694,  Camerarius  com- 
pletely proved  the  great  fact  of  the  existence  of  the  sexes  in  plants 
just  as  in  animals.  This  discovery 
made  an  impression  on  the  minds  of 
naturalists  : it  was,  in  fact,  one  of  the 
most  striking  victories  which  natural 
science  ever  obtained. 

After  the  labours  of  Camerarius, 
the  existence  of  sexes  in  vegetables 
was  generally  admitted.  Tournefort 
was  incredulous ; but  Sebastien  Vail- 
lant,  one  of  his  most  brilliant  pupils, 
in  1717  publicly  professed  in  the 
. Jardin  des  Plantes  at  Paris  the  theory 
of  separate  sexes  in  plants.  In  1735 
the  celebrated  Linnaeus  rendered  it 
popular  by  basing  on  the  sexual 
'characteristics  of  vegetables  his  vast 
:and  admirable  system  of  classifica- 
tion, the  importance  of  which  we 
-shall  appreciate  further  on. 

The  pollen  having  been  recog- 
nised as  the  matter  which  fecundates 
the  ovary,  the  next  question  was  to 
•discover  in  what  manner  the  grains 
of  pollen  produced  the  fecundation 
nf  the  vegetable  germ.  It  was  at 
nrst  thought  that  the  grains  of  pollen 
pimply  opened  on  the  stigma,  and 

that  the  granules  which  they  contained,  being  absorbed  bv  the 

1 L ? e most  natural  opinion  to  form  d priori,  yet  observation 
|olace?inCe  I)r°Vcd  that  a much  more  complicated  process  takes 

he  Purshnc  I)a'‘an  natural  philosopher,  while  observing 

ar  from  'nniin  " aca  oleracea),  perceived  that  the  grains  of  pollen, 
nit  the  ferm-wl'i  o'  ^ Was  benight,  on  stigma,  in  order  to  pour 
iranous  tnh«<  ' ni-ltter'  changed  by  degrees  into  a sort  of  mem- 
, v ic  1 ie  called  the  pollen-lubes,  as  represented  in 


Fig.  271. 


Pollen-grains  emitting  the  Pollen 
Tube  , magnified). 
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a.  b,  c,  Fig.  271,  which  shows  the  successive  stages  through  which 
the  pollen  passes  in  emitting  the  pollen-tube. 

In  1826  the  celebrated  botanist,  M.  A.  Brongniart,  in  his 
researches  on  this  subject,  perceived  that  the  same  fact  recorded 
by  Amici  occurred  in  numerous  plants ; he  observed  also  that  the 


Fig.  272. — Vertical  Section  of  the  Pollen  Tube  of  Datura  (magnified  . 

pollen-tubes  generally  penetrated  more  or  less  into  the  style.  He, 
instanced  the  Datura  as  one  of  those  plants  in  which  the  action 
the  pollen  on  the  stigma  is  very  observable.  “ These  tubular  sacs, 
he  says,  “are  for  the  most  part  already  filled  with  granules,  and 
easily  distinguished  from  the  tissue  of  the  stigma  by  their  brow  ms 
colour  and  opacity.  I could  not  find  a better  comparison  for  one 
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of  these  stigmas,”  he  adds,  “than  a pincushion  ent'ibely  filled  with 
pins  stuck  into  it  up  to  the  head.” 

Fig.  272  represents,  according  to  the  account  of  M.  Brongntart, 
3a  vertical  section  of  a stigma  of  Datura  penetrated  by  pollen-tubes 


Fig*  273. — Conducting  Tissue  In  Datura  (magnified). 


j through  all  its  thickness.  Such  is  the  appearance  which  the  stignu 
of  the  Datura  presents  when  strongly  magnified. 

1 2 73  is  intended  to  show  the  same  arrangement  in  the  same 

pant,  but  still  more  strongly  magnified.  The  grains  of  pollen  and 
the  pollen-tube  are  here  still  more  enlarged,  the  better  to  show  the 
8 uctur°  and  passage  of  the  tube  through  the  substance  of  stigma 
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In  order  to  understand  this  curious  organic  peculiarity,  Fig.  274 
represents  a similar  stigma  of  the  Datura  seen  externally,  and 
resembling,  as  M.  Brongniart  says,  a pincushion  full  of  pins.  Blit 
such  is  the  incessant  progress  of  science,  that  in  our  days  these  early 
observations  of  M.  Brongniart  have  been  carried  much  further,  and 


Fig.  174.— Stigma  of  On  turn  covered  with  Pollen 
(magnified). 


Fig.  275.— The  Ovule 

(magnified). 


recent  investigations  show  still  more  clearly  the  system  of  progres- 
sion in  the  pollen-tube. 

This  tube,  as  M.  Brongniart  has  shown,  elongates  itself  by  a most 
remarkable  vegetative  process,  insinuating  itself  into  the  interstueS 
of  the  cellular  tissue,  which  has  been  designated  from  this  cause  the 
conducting  tissue,  and  by  which  doubtless  it  is  nourished.  OccU* 
pying  the  centre  of  the  style,  this  tube  traverses  its  whole  length, 
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Fig.  276.— Section  of  the 
< hrtne  of  Polygonum 
before  fertilisation 
(magnified). 


Fig.  278.— Fertilisation  of  the  Ovule. 


entering  into  the  ovary,  and  is  there  brought  in  contact  with  the 
ovules,  penetrating  by  their  micropylar  openings. 

ig.  278  is  a section  of  the  stigma,  style,  and  ovary,  and  is  intended 
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to  point  out  the  long  course  followed  by  the  pollen-tubes  in  penetrating 
from  the  stigma  to  the  interior  of  the  ovary,  where  each  of  them  comes 
in  contact  with  the  ovules. 

One  of  these  ovules  is  represented  in  Fig.  275,  taken  singly  and 
magnified,  to  show  this  phenomenon  more  clearly.  The  ovule  here 
represented  is  that  of  Viola  tricolor.  The  extremity  of  the  pollen-tube, 
in  contact  with  the  summit  of  the  ovule,  proceeds  to  place  itself  in 
still  nearer  connection  with  one  of  the  component  cells  of  its  nucleus, 
now  excessively  developed,  in  which  state  it  bears  the  name  of  the 
embryo-sac , because  there  the  embryo  undergoes  in  it  the  process  of 
development.  The  same  organ  is  represented,  at  the  moment  of 
fecundation,  in  Fig.  276.  Here  an  internal  section  of  the  ovule  of  the 
Polygonum  is  given,  both  before  and  after  fecundation ; a is  the  ovule 
before  fecundation,  b,  Fig.  277,  the  same  organ  after  it  We  see  on 
the  fecundated  ovule,  b,  the  commencement  of  the  formation  of  the 
embryo  sac,  near  the  terminating  point  of  the  pollen-tube. 

About  the  year  1837,  two  German  botanists,  MM.  Schleiden  and 
Horkel,  announced  that  the  vegetable  embryo  pre-exists  as  a germ 
within  the  grain  of  pollen,  and  that  it  is  formed  of  the  end  of  the 
pollen-tube  itself,  when  this  extremity  is  lodged  in  the  embryonic  sac, 
which  is  driven  back  before  it. 

This  theory,  which  reproduced,  and  seemed  to  take  for  granted,  in 
the  vegetable  kingdom  the  celebrated  hypothesis  on  the  enclosure  of 
°erms  put  forth  by  Buffon  for  the  animal  kingdom,  made  much  noise 
among  the  learned  in  Europe.  It  was  supported  by  the  personal 
observations  of  many  of  our  best  botanists;  but  it  could  not  long 
resist  the  multiplied  investigations  that  the  importance  of  the  subject 
called  forth  on  all  sides. 

MM.  Amici,  Mohl,  Unger,  and  Hoffmeister  soon  demonstrated 
that,  in  fact,  when  the  pollen  had  once  reached  the  embryo-sac,  it 
remained  there,  attached  by  its  external  wall,  and  that  there  its  functions 
ended  with  its  life  ; whilst  a little  vesicle  plunged  in  the  mucilaginous 
juice  with  which  the  embryo-sac  is  filled,  absorbs  by  endosmose  the 
fertilising  elements  which  the  pollen-tube  has  doubtless  transmitted 
through  its  constituting  membrane,  and  that  this  element  is  then 
developed  so  as  to  form  the  embryo.  t \ 

Schlciden’s  theory  of  the  pre-existence  of  vegetable  germs  received 
its  final  blow  when,  in  1849,  M.  Tulasne,  one  of  the  ablest  of  trench 
anatomists,  published  his  magnificent  studies  on  vegetable  embryogeny. 
M.  Tulasne  had  always  observed  that  the  obtuse  extremity  ot  the 
pollen-tube  was  brought  close  to  the  membrane  of  the  sac,  strongly 
adhering  there  without  causing  anv  Perceptible  depression.  At  some 
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distance  from  the  point  of  contact,  there  was  developed,  on  the 
membrane  of  the  sac,  a vesicle  with  a circular  base,  at  first  like  a 
blister,  which  by  cellular  growth  was  soon  transformed  into  the 
embryo.  Fig.  279  represents  the  result  of  M.  Tulasne’s  observations, 
and  the  manner  in  which  the  extremity  of  the  pollen-tube  is  introduced 
into  the  nucleus.  F'ig.  281  is  an  internal  section  of  the  same  organ, 
showing  the  formation  of  the  vesicle  about  to  become  the  embryo, 
and  Fig.  280  shows  this  vesicle  about  to  become  a small  globe  of 
parenchymatous  tissue,  a sort  of  rough  sketch  of  the  embryo.  The 
embryo  thus  formed  may  acquire  considerable  development,  and  absorb 


b iff.  279. — Pollen  'rube  penetrating  Fig.  280.  — Formation  of  the  Fig.  281. — Pollen  Tube  after 
the  N ucleus  (magnified).  Embryo  (magnified).  penetrating  the  nucleus 

(magnified). 

for  its  use  all  the  soft  matter  contained  in  the  embryo-sac;  or  it  may 
be  limited  in  size,  and  this  soft  matter,  becoming  a permanent  and 
cellular  tissue,  soon  constitutes  itself  an  accessory  but  important  part 
of  the  seed,  which  is  known  by  the  name  of  albumen. 

We  have  now  rapidly  set  forth  the  functions  of  the  pollen  and  the 
ovule  in  the  great  phenomenon  which  secures  the  perpetuity  of  the 
species ; but  in  this  rapid  glance  at  some  of  the  most  secret  mysteries 
of  vegetable  fertilisation,  we  have  stated  the  facts  without  occupying 
ourselves  with  any  of  the  external  circumstances,  that  is  to  say,  the 
influences  acting  from  without,  which  prepare  for  it,  and  which 
determine  and  favour  it.  We  now  enter  into  some  details  on  this 
subject,  and  of  some  of  the  phenomena  accompanying  fecundation. 
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In  a great  number  of  hermaphrodite  flowers,  the  stamens  at  the 
period  of  fertilisation  elevate  their  anthers  higher  than  the  stigma ; so 
that  the  pollen  falls  naturally  upon  it  at  the  moment  of  the  opening  of 
the  an tliers.  In  other  flowers,  the  stamens  carry  their  anthers  lower 

than  the  stigma,  but  the  flower  is  habitually  inclined  or  suspended,  as 
in  the  Fuchsia ; the  deposition  of  the  pollen  on  the  stigma  is  then 
made  without  any  obstacle. 

When  the  stamens  and  pistils  are  not  close  to  one  another,  Nature 
sets  the  necessary  means  to  work  to  promote  their  near  approach. 
Thus,  we  observe  in  different  plants  some  very  curious  and  varied 
movements  in  the  stamens  at  the  period  of  fecundation.  In  the 
Nettle,  the  Mulberry,  and  the  Pellitory,  for  instance,  the  filaments  of 
the  stamens  are  bent  backwards  on  themselves,  under  the  pressure  of 
the  floral  envelope;  but  as  soon  as  full  bloom  takes  place  the  filaments 
unroll,  and  the  pollen  is  projected  to  a distance  of  thirty  or  forty 
inches  or  more.  This  movement  is  simply  the  result  of  the  elasticity 
of  the  organs.  In  the  Rue,  at  the  moment  of  fecundation,  each  of 
the  numerous  stamens  constituting  the  andrcecium  bends  itself  over 
the  stigma,  deposits  the  pollen  there,  and  resumes  its  former  position. 
Here  is  an  individual  and  really  spontaneous  movement. 

In  the  Passion-flower  the  styles  are  at  first  erect,  but  at  the  moment 
of  the  opening  of  the  anthers,  they  are  observed  to  curve  downwards, 
and  lower  themselves  towards  the  stamens,  and  then  to  rise  up  and 
resume  their  former  position. 

In  the  flower  of  the  Barberry,  if  a stamen  is  touched  with  the 
point  of  a pin,  it  is  brought  close  to  the  pistil  by  a sudden  movement, 
and  then,  in  a little  time,  resumes  its  former  position ; and  this  it  will 
do  again  if  fresh  irritation  is  produced.  A phenomenon  of  irrita- 
bility is  shown  here,  which  does  not  exist  in  the  other  cases  just 
specified. 

The  hairs  which  cover  die  styles  of  the  Campanula  show  a very 
singular  property.  They  fold  back  on  themselves,  like  the  finger  of 
a glove,  the  end  of  which  is  pushed  inwards,  and  they  occasionally 
draw  with  them  into  this  retreat  the  grains  of  pollen  ; Hartig  has 
suggested  that  they  may  then  penetrate  the  tissue  of  the  style,  but 
this  is  very  improbable. 

In  a pretty  little  plant  of  New  Holland,  known  under  the  name 
Lcschenaultia , the  stigma  is  in  the  form  of  a cup,  and  it  is  edged  with 
rather  long  hairs.  At  the  moment  of  the  anthers  opening,  part  of 
the  pollen  grains  falls  into  the  cup  of  the  stigma,  which  contracts  in 
order  to  grasp  them,  whilst  the  hairs  approach  each  other  so  as  to 
prevent  the  exit  of  the  fertilising  dust 
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In  the  facts  we  have  just  pointed  out,  the  organs  themselves 
appear  to  act  to  produce  the  fecundation  of  the  flower.  But  this 
physiological  action  is  often  facilitated  by  the  concurrence  of  exterior 
agents.  The  wind  has  power  to  transport  the  pollen  to  a certain 
distance,  and  thus  favours  the  fecundation  of  the  flowers  in  monctcious, 
dioicious , or  polygamous  plants.  Insects,  while  flitting  from  flower  to 
flower,  often  become  the  active  instruments  of  vegetable  fecundation. 

In  the  Orchhiacece,  in  which  the  structure  of  the  pollen  is  very 
peculiar,  the  intervention  of  insects  appears  not  only  favourable,  but 
in  most  cases  indispensable,  to  fecundation. 

When  the  doctrine  of  sexual  organs  in  vegetables  was  first  mad? 
public  by  Linnaeus,  it  was  disputed  by  many.  Conrad  Sprengel,  a 
patient  observer,  watched  during  many  long  hours  for  the  instant 
when  an  insect,  settling  on  a flower,  should  suck  out  its  sweet-smelling 
juices  and  deposit  the  pollen-grains  on  the  stigma  of  the  flower. 
Sprengel  succeeded  in  this  way  in  showing  that  even  in  hermaphrodite 
flowers — inasmuch  as  the  style  and  anthers  are  rarely  matured  at 
precisely  the  same  time — the  intervention  of  insects  is  often  taken 
advantage  of  in  fertilising  one  flower  by  the  pollen  of  another. 

In  certain  climates  the  Humming-birds  are  useful  auxiliaries  also 
in  the  fecundation  of  flowers.  The  hand  of  man  frequently  in- 
tervenes in  practising  artificial  fecundation — bringing  in  this  way  the 
most  convincing  of  all  arguments  in  favour  of  the  doctrine.  We 
may  instance  as  an  example  the  fecundation  of  the  Date-tree,  which 
is  practised  in  Algeria  and  all  over  the  East,  as  related  by  a botanist 
who  has  studied  the  subject  on  the  spot : — “ Towards  the  month  of 
April,”  says  M.  Cosson,  “ the  Date-tree  begins  to  flower,  and  then 
artificial  fecundation  is  practised  extensively.  The  male  spathes  are 
opened  at  the  time  when  a sort  of  crackling  is  produced  under  the 
finger,  which  indicates  that  the  pollen  of  the  flowers  in  the  cluster  is 
sufficiently  developed,  yet  has  not  escaped  from  the  anthers  ; the 
cluster  is  then  divided  into  fragments,  each  containing  seven  or  eight 
blooms.  Having  placed  the  fragments  in  the  hood  of  his  burnous, 
the  workman  climbs  with  marvellous  agility  to  the  summit  of  die 
female  tree,  supporting  himself  by  a loop  of  cord  passed  round  his 
loins,  and  at  the  same  time  round  the  trunk  of  the  tree.  He  glides 
with  great  address  between  the  stalks  of  the  leaves,  the  strong  and 
sharp  thorns  of  which  render  the  operation  rather  dangerous  ; and 
having  split  open  the  spathe  with  a knife,  he  slips  in  one  of  the  frag- 
ments, which  he  interlaces  with  the  branches  of  the  female  cluster 
the  fecundation  of  which  is  now  made  certain.” 

Another  phenomenon  sometimes  exhibits  itself  at  the  time  ot 
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flowering,  which  bears  an  intimate  relation  to  fecundation  ; this  is  the 
production  of  heat  M.  Ad.  Brongniart  has  made  some  experiments 
on  this  subject  which  have  become  famous.  At  the  time  of  opening, 
the  inflorescence  of  the  sweet-smelling  Colocasia  presented  to  this 
observer  an  increase  of  temperature  that  might  almost  be  compared 
to  an  attack  of  daily  fever.  This  increase  wa3  repeated  for  six 
following  days  with  a considerable  intensity,  and  almost  at  the  same 
hour  ; for  it  was  between  three  and  six  in  the  afternoon  that  it  reached 
its  maximum.  Analogous  phenomena  have  been  noticed  at  the  time 
of  fecundation  in  the  spadix  of  our  common  Arum  ( Arum  maculatuni), 
the  flowers  of  the  splendid  Victoria  regia,  the  Magnolia,  and  some 
other  plants 

It  is  impossible  to  conclude  our  remarks  on  the  fecundation  of 
plants  without  instancing  the  aquatic  plant  known  as  Vallisneria 
spiralis , which  has  long  been  the  admiration  of  naturalists,  while 
poets  have  sung  its  praises.  The  Vallisneria  is  a dioecious  plant  ; 
that  is,  it  has  male  and  female  individuals  existing  separately,  in  the 
tranquil  waters  of  some  countries  in  central  Europe,  principally 
France  and  Italy  (Fig.  282).  In  the  female  plant  the  peduncle  of 
the  flower  is  very  long,  having  the  form  of  a spiral  twisted  thread- 
like filament.  A few  days  before  fecundation  the  spiral  turns  untwist 
themselves,  and  the  peduncle  lengthens,  until  the  female  flower  ter- 
minating it  reaches  the  surface  of  the  water,  on  which  it  floats.  The 
male  plant  presents,  on  the  contrary,  a very  short  peduncle,  which  is 
not  capable  of  any  extension : it  bears  a multitude  of  little  flowers, 
provided  with  stamens  only,  and  enveloped  by  a closed  transparent 
spathe.  At  the  time  of  full  bloom  the  spathe  is  torn,  the  peduncle 
of  the  male  flower  severs  itself  towards  its  upper  part,  and  the  flowers 
separated  from  the  stalk  rise;  all  shut  up,  like  very  small  white 
pearls ; they  float  on  the  surface  of  the  water,  and  proceed  to  open 
near  the  female  flower,  which  seems  to  wait  for  them.  When  fecun- 
dation has  been  effected,  the  peduncle  of  the  female  flower  contracts  ; 
it  brings  together  its  spiral  turns,  and  carries  its  ovary  to  the  bottom 
of  the  water,  in  order  to  ripen  its  seed. 

This  is  a phenomenon  which  has  always  excited  the  just  admira- 
tion of  naturalists  and  observers  of  every  class.  I was  initiated  into 
the  first  elements  of  natural  science,  at  the  Lyceum  of  my  native 
town,  by  M.  Joly,  now  Professor  of  the  Faculty  of  Science  at 
Toulouse,  a young  professor  then,  who  excelled  in  inspiring  his  pupils 
with  a taste  for  this  sort  of  study.  The  wonderful  incidents  attending 
the  process  of  flowering  in  the  Vallisneria  spiralis,  were  a favourite 
text  for  the  discourses  of  M.  Joly  during  our  botanical  and  geological 
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excursions  round  Montpellier,  in  the  flower-decked  wood  of  La 
Valette,  or  on  the  volcanic  summit  of  Monferier.  Thirty  years  have 
elapsed  since  those  happy  youthful  days,  and  the  recollection  is  just 
as  vivid,  just  as  present  to  my  mind,  as  if  I still  heard  the  burning 
words  of  our  then  young  teacher  ringing  in  my  ears,  telling  us,  under 
our  radiant  skies,  of  the  wonders  of  Nature,  and  of  the  power  of 
God. 

Germination. 

In  order  that  a seed  should  germinate,  three  conditions  are 
requisite— heat,  air,  and  moisture;  temperature,  varying  in  different 
species,  must  not  be  much  less  than  50°  or  59°  (Fahrenheit),  and  it 
must  not  reach  higher  than  104°  or  113'’. 

Moisture  penetrating  the  seed  beneath  the  ground  softens  it, 
swells  all  its  parts,  and  allows  their  gradual  unfolding. 

Air  is  also  as  indispensable  to  the  germination  of  seeds  as  it  is  to 
animal  life.  Seeds  which  are  buried  too  deeply  in  the  ground,  and 
are  thus  cut  off  from  the  air,  will  never  germinate. 

What,  then,  is  the  important  part  that  atmospheric  air  perfprms 
in  the  act  of  germination  ? It  is  just  the  same  as  that  which  it  fulfils 
in  the  respiration  of  animals.  Air  acts  on  the  seeds  by  means  of 
its  oxygen.  The  germinating  seed,  like  the  animal,  breathes  out 
carbonic  acid.  A portion  of  the  carbon  contained  in  the  nutrient  ' 
substances  of  the  seed  is  burnt  off,  as  it  were,  in  the  chemical 
changes  which  accompany  germination,  and  combines  with  the  oxygen 
of  the  air  to  form  carbonic  acid ; but  from  the  instant  the  young 
plant  has  produced  small  green  leaves,  the  chemical  phenomenon  is, 
so  to  speak,  reversed.  In  the  day-time,  and  under  the  influence 
of  light,  the  young  plant  absorbs  carbonic  acid  from  the  air,  and 
replaces  it  with  oxygen ; its  respiration  takes  place  just  as  we 
described  it  when  speaking  of  this  physiological  function  in  the 
green-coloured  portion  of  vegetables. 

We  will  now  follow  the  series  of  phenomena  presented  to  the 
observer  by  the  germination  of  a seed. 

The  first  apparent  effect  of  germination  is  the  swelling  of  the  seed, 
and  the  softening  of  the  coverings  that  envelop  it.  If  the  seed 
contains  an  albumen,  the  embryo,  which  is  in  contact  with  the 
albumen  either  over  its  whole  surface  or  the  greater  part  of  it, 
absorbs  the  nutritive  matters  which  it  contains,  and  increases  in  size 
in  the  same  proportion  as  the  albumen  gets  less,  being  developed  at 
the  expense  of  the  substance  stored  up  for  this  end  by  a provident 
Nature.  If  the  seed  is  destitute  of  an  albumen,  and  the  embryo  at 
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’ the  time  of  dissemination  fills  up  the  whole  cavity  of  the  seed,  then 


Fig.  383.-—  Haricot  Bean  germinating. 


ithe  cotyledons — which  are  farinaceous  in  the  Pea,  or  fleshy  in  the 
!Nut  or  Cole-seed — forming  the  greater  portion  of  the  embryonic 
rmass,  will  perform  the  part 
cof  an  albumen,  as  regards 
ithe  rest  of  the  embryo.' 

IFig.  283  represents  the 
tfirst  effort  of  germination 
iin  the  Bean,  whose  seeds 
:are  exalbuminous. 

It  was  long  a mystery 
Ihow  the  starch  of  which 
tthe  albumen  of  Wheat  is 
aalmost  entirelyconstituted 
'.can  be  absorbed  by  the 
vyoung  embryo,  since  the 
rradicles  of  plants  absorb 
^soluble  matters  only,  and 
^starch  is  completely  in- 
-soluble  in  cold  water.  But 
the  interesting  discovery 
lhas  been  made,  that  the 
insoluble  starch  becomes 
^soluble  under  the  in- 
fluence of  an  energetic 
agent,  which  is  developed 
near  the  germs  at  the  time 
of  the  seed  germinating  ; Fig.  284-Germination  of  the  Haricot  Bean, 

this  dissolving  agent  has 

^received  the  name  of  diastase.  The  starchy  matter  transformed 
by  diastase  into  a soluble  substance  bears  the  name  of  dextrine. 
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Dextrine  is  modified  in  its  turn  under  the  influence  of  diastase,  and 
losing  part  of  its  carbon,  becomes  sugar.  We  shall  be  right,  then, 
in  saying  that  the  first  nourishment  of  the  young  plant  is  sugared 
water. 

Efforts  have  been  made  to  discover  if  a grain  of  starch,  while 
being  transformed  into  dextrine,  shows  any  visible  trace  of  so  com- 
plete a molecular  change ; whether  it  disappeared  suddenly  under 
the  action  of  diastase,  or  is  only  gradually  changed  into  a somewhat 
similar  substance,  so  that  one  could  follow  out  with  the  microscope 
all  the  phases  of  this  change.  It  has  been  proved  that  this  change  is 
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Fig.  285.  - Germination  of  the  Indian  Shot  ( Cantta  indicn),  magnified. 


only  brought  about  by  successive  steps,  and  we  are  enabled  to  follow 
the  progress  of  this  alteration  of  the  starch  granules  in  the  germina- 
tion of  several  plants. 

To  return  to  the  evolution  of  the  embryo.  However  nourished] 
and  strengthened,  either  at  the  expense  of  the  albumen  or  of  its  ow  n 
cotyledons,  the  embryo  quickly  presses  the  integuments  covering  it 
on  all  sides,  which  in  the  end  are  broken,  thus  giving  it  a passage 
through.  This  rupture  takes  place  sometimes  in  an  irregular  manner, 
as  in  the  Spanish  and  other  Beans  (Fig.  284) ; sometimes  in  a very 
regular  manner,  as  in  the  Virginian  Spider-wort,  the  Date,  and  the 
species  of  Carina.  In  the  last  case  the  embryo  appears  outside, 
through  an  opening  very  regularly  cut  out  in  the  integument  covering 
the  seed.  This  opening  is  hidden  at  first  by  a sort  of  disk,  or  lid, 
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’ which  the  little  root  of  the  embryo  lifts  up  in  order  to  make  its  way 
tout  and  bury  itself  in  the  ground. 


Fig.  286.  -Germination  of  an  exalbuminons  seed,  showing  the  Cotyledons  which  ascend  above 

ground  with  the  stem. 


Fig.  285  shows  the  successive  stages  through  which  a germinating 
iced  (1)  of  the  Indian  Shot  passes.  The  little  lid  is  lifted  up  and  cast 
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aside  (2) ; the  cotyledon  is  developed,  elongated  horizontally,  and 
the  radicle  pushes  its  way  out,  and  is  quickly  pointed  towards  the 
ground  (3) ; the  plumule,  or  bud,  emerges  from  the  opening  of  the 
cotyledon,  which  is  transformed  into  a sheath ; the  radicle  is  increased 
in  size,  and  the  rudiment  of  the  stalklet  appears ; lastly,  the  stalklet 
is  formed  (4).  The  seeds  of  most  of  the  monocotyledonous  plants 
are  provided  with  albumen,  and  at  the  time  of  germination  the  limb 
of  the  cotyledon  remains  shut  up  in  the  seed,  as  we  see  in  the  Palms, 
Indian  Shot,  and  Virginian  Spider-wort 
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PART  II. 

CLASSIFICATION  OF  PLANTS. 

Every  plant  which  grows  on  the  surface  of  the  earth  or  in  the  waters 
constitutes  a distinct  individuality.  The  careful  examination  and 
comparison  of  a certain  number  of  these  individuals  of  the  Vegetable 
World  will  lead  to  the  admission  that  a great  many  are  quite  identical 
in  some  of  their  characteristics,  while  others  possess  no  character  in 
common.  Examine  the  individual  plants,  for  instance,  which  compose 
a field  of  Oats;  in  each  the  root,  the  stem,  the  flowers,  the  fruit, 
present  the  same  identical  characters.  The  seed  of  any  one  whatever 
of  these  plants  will  yield  other  plants  like  those  of  the  field.  Every 
individual  in  the  field  belongs  therefore  to  the  same  species — to  the 
species  Averta  saliva. 

The  species,  then,  is  a collection  of  all  the  individuals  which 
resemble  each  other,  and  which  will  reproduce  other  individuals  like 
themselves. 

These  species  may  present,  as  the  result  of  diverse  influences,  such 
as  change  of  climate  or  cultivation,  differences  more  or  less  marked, 
more  or  less  persistent,  which  withdraw  them  from  the  original  type. 
To  these,  according  to  their  importance,  botanists  give  the  name  of 
varieties  and  sub-varieties.  The  Wheat-plant,  the  Vine,  the  Pear,  the 
Apple,  and  most  of  our  cultivated  legumes,  all  yield,  under  the 
influence  of  culture  extending  over  a long  series  of  years,  plants 
altogether  different  from  the  original  in  their  exterior;  but  they 
preserve,  one  and  all,  the  essential  characters  of  the  species. 
They  are  varieties  of  the  Wheat-plant,  of  the  Vine,  of  the  Pear,  of 
the  Apple. 

The  assemblage  of  a certain  number  of  distinct  species  presenting 
the  same  general  characteristics,  the  same  disposition  of  organs,  the 
same  structure  of  flower  and  fruit,  constitutes  a group  to  which  the 
name  of  genus  is  applied.  Rosa  canina,  R.  villosa , and  R.  Sabini  are 
three  different  species  of  the  same  group — the  genus  Rosa.  The 
words  oak,  poplar , barley,  are  collective  common  names,  which 
served,  long  before  botanical  science  existed,  to  designate  certain 
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groups  of  plants.  These  are  true  generic  names  of  popular  creation, 
which  botanists  have  accepted  because  they  were  the  result  of  exact 
observation.  “ A man  of  observant  eye  and  quick  intelligence, ’’  says 
Auguste  Pyramus  de  Candolle,  “ would  observe  certain  groups  in 
the  vegetable  kingdom  which  we  call  genera,  before  discerning  the 
species.” 

The  germs  of  botanical  science  are  to  be  sought  for  in  the  rudi- 
mentary state  in  very  remote  antiquity’.  In  the  sacred  writings  we 
meet  with  constant  allusions  to  the  vegetable  world.  The  cultivators 
of  the  science  among  the  early  Greeks  and  Romans  were  not  botanists, 
but  Rhizotomcz,  or  root-cutters,  since  they  directed  their  attention  to 
the  roots  in  search  of  medicinal  properties.  Aristotle  of  Stagira, 
who  lived  in  the  fourth  century  before  our  era,  may  be  regarded  as 
the  founder  of  botany;  Mithridates,  and  the  younger  Juba,  King  of 
Mauritania,  were  among  its  cultivators.  They  established  Botanic 
Gardens,  some  probably  from  love  of  the  science,  others  of  them  in 
or-der  to  cultivate  the  deadly  plants  from  which  poisonous  juices 
were  obtained.  Nicander  of  Colophon,  Cato,  Varro,  Columella,  Virgil, 
Pedanius  Dioscorides  of  Cilicia,  and  lastly,  the  elder  Pliny,  all 
dwell  upon  the  wonders  of  vegetation ; and  war,  notwithstanding 
its  desolating  tendencies,  was  made  to  promote  the  interests  of 
science. 

To  the  Arabians  of  the  twelfth  century  we  are  next  indebted  for 
our  knowledge  of  botany.  After  them  the  darkness  of  the  Middle 
Ages  set  in,  and  it  is  only  since  the  illustrious  Venetian,  Marco  Polo, 
came  to  examine  and  describe  the  wonders  of  the  East,  that  the 
darkness  has  been  dispelled.  He  examined  the  treasures  of  Asia 
and  the  East  Coast  of  Africa,  described  many  plants  of  India  and 
the  Indian  Ocean,  and  from  his  day  to  the  present  our  knowledge  of 
the  names  of  plants,  as  well  as  of  their  structure  and  physiology,  has 
been  continually  on  the  increase. 

The  science  of  botany,  as  now  understood,  cannot  be  held,  how- 
ever, to  date  farther  back  than  two  centuries.  In  the  year  1682 
Nehemiah  Grew  published  his  “Anatomy  of  Plants.”  In  1684 
the  French  botanist  Toumefort,  then  Professor  of  Botany  at  the 
Jardin  des  Plantes,  published  his  “Elements  of  Botany,”  being  the 
first  attempt  to  define  the  exact  limits  of  genera  in  vegetables.  Most 
of  the  genera  established  by  Toumefort  remain,  proving  the  correct- 
ness of  the  formula  from  which  he  deduced  their  common  characters. 
Toumefort  succeeded  to  a large  extent  in  unravelling  the  chaos  into 
which  the  science  of  botany  had  been  plunged  from  the  days  of 
Theophrastus  and  Dioscorides.  Separating  genera  and  species 
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according  to  their  characteristics,  he  described  no  less  than  698 
genera,  and  10,146  species.  He  published,  at  the  same  time,  a 


Fig.  287. — Tournefort. 


system  for  the  classification  of  plants,  eminently  attractive,  especially 
, wc  conJnect  u the  times  in  which  it  appeared.  The  French 
botanist  directed  the  attention  of  observers,  probably  for  the  first 
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time,  to  those  parts  of  plants  most  likely  to  excite  admiration,  namely, 
the  different  forms  of  the  corolla. 

In  selecting  the  form  of  the  corolla  as  the  basis  of  his  classifi- 
tion,  Tournefort  has,  perhaps,  contributed  more  to  the  progress  of 
botany  than  any  other  savant  of  any  age.  The  task  of  instruction 
was  rendered  a pleasure  by  thus  taking,  as  a subject  of  scientific 
inquiry,  the  most  attractive  part  of  the  plant.  He  soon  made  adepts 
of  those  who  had  hitherto  only  contemplated  flowers  as  the  source  of 
an  agreeable  sensation. 

Tournefort  however  fell  into  error  in  insisting  upon  the  untenable 
division  of  plants  into  Herbs  and  Trees.  In  his  next  divisions  he 
pointed  out  that  the  flowers  of  herbaceous  plants  are,  or  are  not, 
furnished  with  a corolla;  they  are  simple  or  compound ; the  corolla 
is  monopetalous  or  polypetalous ; it  is  regular  or  irregular.  Such  were 
the  considerations  on  which  Tournefort  founded  his  classification  of 
herbaceous  plants. 

As  to  trees,  the  flower  is,  or  is  not,  provided  with  a corolla ; that 
is  to  say,  it  is  apetalous  or  petalous.  The  apetalous  trees  have  the 
flowers  disposed  in  catkins,  or  they  have  not ; the  petalous  trees 
have  the  corolla  regular  or  irregular. 

Arranged  and  tabulated  according  to  the  system  of  Tournefort, 
beginning  with  trees,  the  scheme  of  the  vegetable  world  will  stand 
as  follows : — 


Flower-bearing  Trees. 


Apetalous 


Petalous 


( 

( Monopetalous 

^ Polypetalous  ^ 


Apetalous  plants,  properly  so  called. 
Amentace^l 

Monopetalous. 

Regular  . . Rosace.®. 

Irregular  . . Papilionace/K. 


Trees,  then,  form  five  classes. 

In  the  class  of  Apetalous  plants  are  ranged  the  Box-tree  and  the 
Pistachio  ; in  the  class  of  Amentacece  are  the  Oak,  the  Walnut-tree, 
and  the  Willows. 

The  Lilac,  the  Elder,  and  the  Catalpa  belong  to  the  Monopetalous 
division  ; the  Apple,  the  Pear,  and  the  Cherry  to  the  Rosaeece ; the 
Acacia,  the  Laburnum,  to  the  Papilionacece. 

The  herbaceous  flowering  plants  without  corolla  are  subdivided 
into  three  classes:  (i)  plants  provided  with  stamens;  (2)  flowerless 
plants  provided  with  seeds ; (3)  plants  in  which  the  flowers  and  fruits 
are  not  apparent.  Wheat,  Barley,  and  Rice  belong  to  apetalous 
herbaceous  plants  with  stamens ; the  Ferns  and  Lichens  to  flowerless 
apetalous  herbaceous  plants  provided  with  fruits ; and  the  Mosses 
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and  Mushrooms  to  apetalous  herbaceous  plants  without  flowers,  and 
having  no  apparent  fruit. 

Tournefort  fonned  fourteen  classes  of  flowering  herbaceous  plants 
provided  with  a corolla.  The  first  eleven  classes  include  the  herba- 
ceous plants  with  isolated  and  distinct  flowers ; the  three  others 
include  the  flowering  herbs,  which  constitute  the  Composite,  namely, 
the  Flosculosa,  or  flowers  with  funnel-shaped  petals ; the  Setni-Jlosculosa; 

^6  Rad  tat  a plants  such  as  the  Sunflower  and  the  Daisies. 

i he  following  is  a tabular  arrangement  of  simple-flowering  herba- 
ceous plants  according  to  the  grouping  of  Tournefort : — 


With 

Monopetalous 

corolla 


Regular . 
I rregular 


Polypetalous 

corolla 


Regular.  . . 
Irregular  . . 


; Catnpa  n i formes  . 
Infundibuiiformes 
Personate . . . 

Labiate  . . . 

iCruciformes  . . 

Rosacea  . . , 

Umbclliferte  . . 

< aryophyl/a  . . 
Liliacea  . . . 
( Paptlionacce  . , 

A nom ala  . . . 


Campanula. 

Tobacco. 

Snapdragon. 

Salvia. 

Stock  Gilly  Flower. 
The  Rose. 

Angelica. 

Pink. 

Lily. 

Pea. 

Violet. 


In  addition,  1 ournefort  has  subdivided  each  class  into  sections 
more  or  less  considerable,  based  upon  the  composition  and  consist- 
ence of  its  fruit,  and  upon  some  particular  modifications  of  the  form 
of  the  corolla. 


Such  is  the  system  of  Tournefort  for  the  classification  of  plants 
His  scientific  conception  met  with  great  favour  among  his  contem- 
poraries, on  account  of  its  simplicity.  Nevertheless,  in  its  application 
this  system  presented  many  difficulties.  The  form  of  the  corolla  is 
helnniWayS  exact j appreciable  that  the  class  to  which  that  plant 
SSy be  settled  ,rom  ‘hat  character  alone.  But  the  gravest 
defect  of  the  system  is,  that  by  it  the  vegetable  world  is  divided  into 
two  classes,  namely.  Herbaceous  Plants  and  Trees- a division  which 

Lalo^TrTe6-"1  ,The  division  destroys  the  IS 

and  structure  Tn^  °f  ,a  Plant  bas  no  hearing  upon  its  organisation 
t ucture.  In  conclusion,  the  continually  increasing  number  of 

new  species,  which  were  unknown  in  Tournefort’s  time  ' tests  in  the 

^e  coulHot  h.  nlVeg?  species  discovered  since  Tournefort’s 
time  could  not  be  placed  in  either  of  his  classes.  This  defect  soon 

SST  il"d  re  SyStem  fel1  '>>'  Uogrees  out  tf  fi.™ 
£d °n*  h,S  °'V"  whom  it  had 
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In  England  the  study  of  plants  had  taken  a more  philosophical 
direction.  About  the  middle  of  the  seventeenth  century  the  micro- 
scope was  first  applied  to  the  study  of  the  organs  of  plants;  and 
in  1 66 1 spiral  vessels  were  detected  by  Henshaw  in  the  Walnut- 
tree,  and  shortly  afterwards  the  cellular  tissues  were  examined  by 
Hooke.  These  discoveries  were  followed  by  the  publication  of  two 
works  on  the  minute  anatomy  of  plants  by  Malpighi  and  Grew. 
They  examined  the  various  forms  of  cellular  tissues  and  intercellular 
passages  in  their  minutest  details,  and  with  an  exactness  which 
causes  their  works  still  to  be  recognised  as  the  groundwork  of  all 
physiological  botany.  The  real  nature  of  the  sexual  organs  in  plants 
was  demonstrated  by  Grew;  the  important  difference  between  die 
seeds  with  one  and  those  with  two  cotyledons  was  first  pointed  out 
by  him.  Clear  and  distinct  ideas  of  the  causes  of  vegetable  pheno- 
mena were  gradually  developed,  and  a solid  foundation  laid  on 
which  the  best  theories  of  vegetation  have  been  formed  by  subse- 
quent botanists. 

About  the  time  when  Tournefort  was  engaged  in  arranging  his 
system  of  plants,  and  when  Grew  had  completed  his  microscopical 
observations,  John  Ray  was  driven  from  his  collegiate  employments 
at  Cambridge  by  differences  of  opinion  with  the  ruling  powers  of  his 
University.  He  sought  and  found  consolation  in  the  study  of  natural 
history,  to  which  he  was  ardently  attached,  and  for  which  his  powers 
of  observation,  capacious  mind,  and  extensive  learning  so  highly 
qualified  him.  Profiting  by  the  discoveries  of  Grew  and  other 
vegetable  anatomists,  in  1686  he  published  the  first  volume  of  his 
“ Historia  Plantarum,”  in  which  are  embodied  all  the  facts  connected 
with  the  structure  and  organs  of  plants,  with  an  exposition  of  the 
philosophy  of  classification,  the  merits  of  which  are  better  appreciated 
now  than  they  were  in  his  own  days. 

Ray  was  careful  to  guard  his  readers  against  the  supposition  that 
classification  was  other  than  a means  of  identification.  He  argued 
that  there  was  no  line  of  demarcation  in  Nature  between  one  group  or 
order,  or  even  genus,  and  another,  or  that  any  system  could  be  perfect 
“ What,  indeed,  I said  before,  I now  repeat  and  insist  on,”  he  says, 
“ that  a system  is  not  to  be  expected  from  me  which  shall  be  in  every 
respect  perfect  and  complete  in  all  its  parts  ; which  shall  so  distribute 
plants  into  genera  that  every  species  shall  be  included,  no  one  hitherto 
regarded  as  anomalous  and  exceptional  being  omitted ; and  which 
shall  so  mark  out  ever)'  genus  by  its  peculiar  indications  and  character- 
istics, that  no  species  shall  be  found  of  uncertain  family,  so  to  speak, 
and  referable  to  many  genera.  Nor  by  the  very  nature  of  things  could 
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tin’s  be  done.  For  Nature  (as  is  sometimes  said)  makes  no  leaps, 
passing  from  one  extreme  to  the  other,  but  takes  a middle  course, 
between  the  highest  and  the  lowest,  producing  a certain  order  of 
things  of  a neutral  and  ambiguous  character,  partaking  of  the  qualities 
of  the  objects  which  most  resemble  them  on  either  side,  as  if  to  con- 
nect them,  leaving  it  sometimes  doubtful  to  which  of  the  two  they 
belong.  Besides,  Nature  objects  to  be  coerced  by  the  narrowness  of 
any  system ; and  as  if  to  show  that  her  liberty  and  independence  is 
perfect,  she  is  in  the  habit,  in  every  part  of  creation,  of  producing 
singular  and  anomalous  species,  which  form  exceptions  to  the  general 
rule.” 

While  he  thus  enumerated  the  true  uses  of  classification,  Ray  also 
laid  the  foundations  of  the  natural  system,  which  has  since  been 
universally  adopted  by  botanists.  He  separated  Flowerless  from 
flowering  plants,  and  he  divided  these  again  into  Monocotyledonous 
and  Dicotyledonous  plants. 

Forty  years  after  the  publication  of  Tournefort’s  system,  and  while 
Ray  was  yet  pursuing  his  philosophical  investigations,  the  Linnean 
system  appeared.  This  new  mode  of  distributing  vegetable  species 
was  hailed  with  admiration.  Its  author,  Charles  von  Linnteus, 
reigned  supreme  and  without  a rival  till  the  end  of  the  eighteenth 
century,  and  even  in  our  days  his  partisans  are  neither  few  nor  power- 
less. In  Germany,  for  instance,  more  than  one  botanical  work  of 
character  has  foY  foundation  the  system  of  Linnaeus,  and  many  school- 
gardens  are  arranged  after  his  classification. 

The  system  of  Linnaeus  rests  upon  the  consideration  of  the  organs 
of  fecundation — organs  almost  overlooked  until  then,  but  whose 
physiological  functions  have  since  been  ably  demonstrated.  He 
introduced  in  1736  a salutary  and  much-wanted  reform  into  botanical 
language  and  nomenclature,  defining  most  rigorously  the  terms  used 
to  express  the  various  modifications  and  characters  of  the  organs,  and 
reducing  the  name  of  each  plant  to  two  words,  the  first  designating 
the  genus,  the  second  designating  a species  of  the  genus.  Before  his 
time,  in  fact,  it  was  necessary  to  follow  the  name  of  the  genus  through 
a whole  sentence  in  order  to  characterise  the  species,  and  in  proportion 
as  the  number  of  species  increased,  the  sentences  were  lengthened 
until  it  seemed  as  if  they  would  never  come  to  an  end.  It  was  like 
the  confusion  which  would  arise  in  society  if,  in  place  of  using  the 
baptismal  name  and  surname,  we  were  to  suppress  the  baptismal  name, 
and  substitute  for  it  an  enumeration  of  many  qualities  distinctive  of 
the  individual;  as  if,  for  example,  in  place  of  saying  Pierre  Durand 
or  Louis  Durand,  we  said  Durand  the  great  sportsman,  or  any  other 
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phraseology  applicable  to  the  qualities  of  the  individual.  Neverthe- 
less the  Linnean  or  binary  nomenclature  is  one  of  the  great  titles  to 
that  glory  which  has  been  awarded  to  its  immortal  author.  In  the 


Fig.  288.— Linnasus. 


scheme  of  the  Linnean  system  it  has  been  found  possible  to  describe 
all  plants  discovered  since  his  time— an  irrefragable  proof  of  the  great 
merits  of  this  artificial  classification  of  species. 

At  first  Linnaeus  divided  all  known  vegetables  into  two  great 
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Sr?.uP8  = those  in  wWch  the  stamens  and  pistils  are  visible,  which  he 
called  Phanerogamous ; and  those  in  which  these  organs  are  hidden 
which  he  called  Cryptogamous.  These  last  form  only  a single  class’ 
namely,  the  twenty-fourth  of  his  system.  b ’ 

Among  the  plants  whose  assemblage  constituted  the  twenty-three 
classes,  one  portion  have  hermaphrodite  flowers:  the  others  are 
unisexual. 

Plants  with  true  sexual  flowers  have  the  male  and  female  organs 

brought  together  on  the  same  plant.  They  have  a common  habitation  • 

they  are  Monoecious , as  the  name  of  the  class  to  which  the  Oak  the 

Box-tree,  Maize,  and  Castor-oil  plant  belong  indicates.  They  are 

numerous,  and  form  the  twenty-first  of  the  Linnean  classes. 

. , 1 he  an^  female  flowers  are  found  upon  two  distinct  indi- 

rhefe  ‘s  a duality  of  habitation,  as  the  name  of  the  class  to 

is  the  c\^na  iS'  and  the  Willow  belonS>  indicates.  This 

is  the  class  Diana,  and  the  twenty-second. 

• „Aclaf8  wblch  1S  only  a combination  of  the  two  preceding  groups 
includes  the  plants  which  present  upon  one  or  many  individualsmale 
fema  e and  hermaphrodne  flowers.  This  is  the  twenty-third  class 

£?  S asssTasj1** we  8nd  ranged  the  Ash- the 

Plants  with  hermaphrodite  flowers  which  have  the  stamens  and 
the  pistfls  combined  the  one  with  the  other,  as  in  the  Orchidacccc  and 
Artsiolochtacea,  form  the  twentieth,  or  Gynandrous  class. 

11  the  stamens  are  equal  in  size  and  not  coherent,  their  number 
Se  frSt  twelve  classes  in  the  system.  The  twelfth  and 
1 Vfh‘rteenth,ckssesare^dedupon  the  number  of  the  stamens 
and  their  mode  of  insertion.  The  following  are  the  classes 

Linnean  Classification. 

One  Stamen  in  each  flower  ist  class 
Two  Stamens  ....  2nd  class' 
three  Stamens  ....  3r()  c]asg. 

4th  class. 

5th  class. 

6th  class. 

7th  class. 

8th  class. 

9th  class. 

IOth  class. 

Stamens  nth  class. 

1 2th  class. 


Four  Stamens 
Five  Stamens 
Six  Stamens 
Seven  Stamens 
Eight  Stamens 
Nine  Stamens 
Ten  Stamens 
Eleven  to  Nineteen 
Twenty  Sta-  1 upon  the 
mens  or  ) Calyx 
more,  in-  ) upon  the  ) 
scried.  ( Receptacle,  j *3“l  c>ass. 


Monandria  [Hippuris,  Cattna). 
Diandria  (Jasmine,  Lilac). 
Triandria  (Wheat,  Barley,  Iris) 
Tetrandria  (Madder,  Beds! raw  . 
Pentandria  (Borage,  Hemlock). 
IIexandkia  (Lilyofthe  Valley,  Lily). 
Hepi  andria  (Horse-Chestnut). 
Octandria  (Heaths). 

Enneandria  (Laurel). 

Decandria  (Pink,  Lychnis). 
IJodecandria  (Purple  Loosestrife). 
Icosandria  (Myrtle,  Rose). 

Polyandria  (Anemone,  Poppy). 
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Linnteus  founded  two  other  classes  upon  the  inequality  of  their 
free  stamens  : the  Didynamia  (fourteenth  class),  which  comprises 
Thyme,  Lavender,  Foxglove,  and  Figwort,  plants  having  four  stamens, 
of  which  two  are  short  and  two  long  ; the  Tetradynamia , which  com- 
prises the  Gillyflower,  Cress,  and  Cabbage,  has  six  stamens,  of  which 
four  are  longer  than  the  others.  When  the  stamens  are  coherent,  the 
cohesion  takes  place  either  by  their  anthers  or  filaments.  Plants  in 
which  the  stamens  cohere  by  the  anthers,  such  as  the  Corn-flower, 
Dandelion,  and  Ox-eye,  belong  to  the  nineteenth  class  ( Syngenesia ). 
Those  which  unite  by  the  filaments  form  threeclasses  : theMonade/phia 
(sixteenth),  in  which  all  the  filaments  are  united  in  one  bundle,  as  in 
the  Mallow  ; the  JO  in  del  phi  a (seventeenth),  in  which  the  filaments  are 
united  in  two  bundles,  as  in  the  Pea  and  the  Bean ; the  Polyadelphia 
(eighteenth),  in  which  the  filaments  are  united  in  several  bundles,  as 
in  the  Orange. 

The  twenty-four  classes  being  thus  fixed,  Linnaeus,  after  some 
consideration,  subdivided  each  of  them — the  first  thirteen  classes 
according  to  the  number  of  their  styles  or  distinct  stigmata;  the 
fourteenth  ( Didynamia ) by  the  disposition  of  their  seeds,  sometimes 
bare  (or  at  least  what  he  considered  as  such),  sometimes  enclosed  in 
a pericarp  ; the  fifteenth  ( Tetradynamia ) according  to  the  form  of  the 
pod ; the  sixteenth,  seventeenth,  eighteenth,  and  twentieth,  accord- 
ing to  the  absolute  number  of  their  stamens  ; the  two  following  from 
the  absolute  number  of  their  stamens,  or  from  the  manner  of  their 
cohesion ; the  twenty-third  class  ( Polygamia ) from  the  distribution  of 
the  hermaphrodite  and  unisexual  flowers  upon  the  same  plant,  or  upon 
two  or  three  different  individuals.  The  nineteenth  class  ( Syngenesia ) 
is  divided  as  follows  : * — 

I.  Flowers  all  hermaphrodite  and  fertile  ( Polygamia  cequalis),  , 
Goat’s-beard,  Lettuce,  Thistle. 

II.  Hermaphrodite  fertile  flowers  on  the  disk;  fertile  female  i 
flowers  at  the  circumference  ( Polygamia  supcrjlua),  Tansy,  Worm- 
wood,  Groundsel. 

III.  Hermaphrodite  fertile  flowers  on  the  disk;  barren  flowers 
at  the  circumference  (Polygamia  frustranea),  Knapweed,  Sunflower. 

IV.  Hermaphrodite  sterile  flowers  on  the  disk  ; female  fertile 
flowers  at  the  circumference  (Polygamia  ntcessaria ),  Marigold. 

* Those  syngencsious  plants  which  have  solitary',  not  aggregated  flowers,  are 
placed  in  the  order  to  which  the  number  of  stamens  refers  them.  The  Linneap 
>;lass  Syngenesia  corresponds,  therefore,  exactly  to  the  natural  family  Compnsittr. 
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V.  Flowers  provided  severally  with  a « calyx"  and  clustered  within 
a common  involucre  ( Polygam  ia  segregata),  Globe-thistle. 

This  classification  of  plants  has  received  the  name  of  the  artificial 
system  because  it  groups  the  species  according  to  a small  number 
and  not  from  the  whole  of  their  characteristics : in  short,  it  rather 
permits  one  class  to  be  distinguished  from  another,  than  makes  each 
known  in  an  intimate  manner.  It  insists  much  upon  their  differences, 
little  upon  their  resemblances.  Between  species  thus  compared  only 
one  essential  analogy  may  exist.  The  Rush  takes  place  beside  the  Bar- 
b6rry>  bec^use  eacb  of  these  plants  has  six  stamens  and  only  one  style 
1 he  Vine  is  ranged  beside  the  Periwinkle,  because  they  each  have  five 
stamens  and  one  style.  The  Carrot  is  allied  to  the  Gooseberry,  &c. 
1 here  may  not  be  between  the  plants  thus  compared  any  natural  bond 

\STG  tra<ie  °r  reSfmblance  in  a Particular  part  of  the  organi- 
sation, which  may  be  found  also  in  a number  of  very  different  plants. 

Linnaeus  was  endowed  with  too  sound  a judgment  with  a tart 
too  exquisite,  not  to  feel  the  defects  of  this  artificial  mode  of  classifi- 

vrLrtahl  6 deteC  ■ 7 the  force  of  his  Senius  the  existence  of 
egetable  groups  superior  to  genera,  and  connected  them  by  a large 

number  of  characteristics.  He  called  this  group  a Natural  order,  and 

a fS£CG  hl?  111116  been  called  a “natural  family."  He  also  tried 
o distribute  plants  after  a natural  classification — that  is  to  say  into 
faimhes.  After  the  death,  and  during  the  life,  of  Linmeus,  botanists 

m turl/^rA  t0  H1SfJVer  up0n  what  Pnncil)Ie  he  had  founded  his 
orders — that  is  to  say,  they  sought  to  find  the  kev  to  the 

hidden  principle  of  his  orders ; but  no  one  has  succeeded.  Linnanis 
himself  does  not  appear  to  have  had  very  fixed  views  on  the  subject 
He  created  his  orders  by  a sort  of  instinct  which  belongs  only  to  the 
nan  of  geniuS;  by  that  kind  of  semi-divination  which  the  man  of 

who  possesses  vast  and  profound  knowledge  of  the 
objects  which  he  passes  his  life  in  observing.  0 

i mpiiT!iUS|  created  his  natural  orders,  then,  without  any  well-nre- 
_„md,  ated  plan’  and  w>thout  having  compared  any  well-defined  as- 
b age . organs ; this  is  sufficiently  proved  by  the  following 

iSreerved011  °f  h‘S  pupils’  named  Giseke,  which  has  been 

perserved,  and  which  we  consider  sufficiently  interesting  to  reueat 

here,  leaving  the  interlocutors  to  speak  each  for  Ijimself 
of  any  omfof  my^r(iers?thlnk'  m7  dCaf  Giseke»  y°u  are  aljL  to  give  the  character 

£™us.^etittttV  f°r  CXample’  that  °f  the  U‘“bellifc- 
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Giseke.  Just  this,  to  be  umbelliferous,  that  is  to  say,  it  must  bear  flowers 
disposed  in  an  umbel. 

Linnaeus.  Very  good  ; but  you  will  readily  recollect  some  plants  whose 
flowers  form  an  umbel,  which  nevertheless  do  not  belong  to  the  order. 

Giseke.  That  is  true,  I recollect  some.  I will  add  the  two  naked  seeds. 

LiNN/EUS.  Then,  the  Echinophora  will  not  be  of  the  order,  for  it  has  only 
one  seed  in  the  centre  of  the  peduncle.  Nevertheless  it  is  an  umbelliferous  plant. 
And  where  do  you  place  the  Eryngium  ? 

Giseke.  Among  the  Aggregate. 

LinnjEUS.  Not  at  all ; it  is  most  certainly  an  Umbellifera,  for  it  has  an 
involucre,  five  stamens,  two  pistils.  What  then  shall  be  its  character  ? 

Giseke.  Such  plants  ought  to  be  placed  at  the  end  of  an  order  where  they  , 
may  bridge  over  the  passage  from  one  to  another.  The  Eryngium  would  thus  ' 
connect  the  Umbellifera  with  the  Aggregate. 

Linnveus.  Oh,  no,  that  is  quite  another  thing  ; it  is  one  thing  to  know  the 
passages  between,  and  another  to  describe  the  characters  of  two  groups.  I know 
them  very  well,  and  horv  the  one  ought  to  be  joined  to  the  other.  One  of  our  j 
former  pupils,  named  Fagraux,  who  is  now  at  St.  Petersburg,  a most  industrious  | 
young  man,  was  quite  wild  upon  the  project  of  discovering  the  key  to  my  orders.  j 
He  laboured  nearly  three  years,  and  sent  me  his  notions.  I could  only  laugh,  j 
In  short,  I can  tell  you  one  thing — if  I publish  a second  edition  of  my  book,  I ; 
shall  give  a second  arrangement  of  my  orders. 

In  a letter  to  the  same  botanist  we  find  the  following  passage:  ; 
“You  ask  me  for  the  characters  of  my  orders.  My  dear  Giseke,  I 
assure  you  that  I know  not  how  to  give  them.” 

Magnol,  Professor  of  Botany  to  the  School  of  Medicine,  in  his 
work  entitled  “Prodromus  Historiie  Generalis  Plantarum  ” (1689),  v 
is  the  first  author  who  uses  the  happy  term  “family,”  to  designate  ;• 
natural  groups  of  vegetable  genera.  M.  Flourens  speaks  of  the  ;? 
preface  to  this  little  book  of  a hundred  pages  as  calculated  to  J 
immortalise  the  author,  as  in  it  was  first  solved  a very  difficult  pro- 
blem. The  following  lines  are  taken  from  this  much-admired  preface:  | 
“ Having  examined  the  methods  most  in  use,”  says  Magnol,  “ and 
found  that  of  Morison  insufficient  and  very  defective,  and  that  of 
Ray  much  too  difficult,  I think  I can  perceive  in  plants  a certain 
affinity  between  them,  so  that  they  might  be  ranged  in  divers  families , ’{ 
as  we  class  animals.  This  apparent  analogy  between  animals  and 
.plants  has  induced  me  to  arrange  them  in  certain  families,  and,  as  it 
appeared  to  me  impossible  to  draw  the  characters  of  these  families  £ 
from  the  single  organ  of  fructification,  I have  selected  principally  the 
most  noted  characteristics  I have  met  with,  such  as  the  root,  the 
stem,  the  flower,  the  seeds.  There  is  also  found  among  plants  a 
certain  similitude , a certain  affinity,  as  it  were,  which  does  not  exist  in  ; 
any  of  the  parts  considered  separately,  but  only  as  a whole.  1 have 
no  doubt,  for  instance,  but  that  the  characters  of  families  might  be 
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taken  from  the  first  leaf  of  the  germ  as  it  issued  from  the  seed  I 
have  followed  the  order  that  the  parts  of  plants  follow  in  which  are 


Fig.  289.  -Magnol. 


found  the  principal  and  distinctive  characters  of  families,  but  without 

*ing'!1!’sd 11  to  “yone  single  part,  for  I have  often  considered 
many  of  them  together." 
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Magnol  established  seventy-six  families,  but  without  giving  their 
characters.  His  principles  of  classification  are  vague  and  uncertain ; 
they  only  serve  to  announce  the  dawn  of  a new  day  which  was  soon 
to  rise  on  the  science.  The  few  lines  which  we  have  quoted  from 
the  preface  of  the  “ Prodromus  " reveal,  as  through  a fog,  the  mere 
idea  of  a natural  system.  It  is  Bernard  de  Jussieu,  Demonstrator  of 
Botany  in  the  Jardin  des  Plantes  at  Paris,  to  whom  belongs  the  glory 
of  working  out  the  true  natural  system  which  was  first  established  in 
principle  by  Ray,  although  it  does  not  appear  that  Jussieu  was  ' 
acquainted  with  the  works  of  the  English  philosopher. 

Bernard  de  Jussieu,  as  his  nephew  Laurent  de  Jussieu  tells  us,  \ 
regarded  botany  not  as  a science  of  memory  or  nomenclature  but  as 
a science  of  combination,  founded  on  a profound  knowledge  of  the  < 
characteristics  of  each  plant.  He  would  every  day  get  together  the  • 
materials  out  of  which  he  had  to  form  his  natural  orders,  which  he  . 
regarded  as  the  “ philosopher’s  stone  ” of  botanists.  He  deferred  the  ■ 
publication  of  his  first  Essay  in  his  zeal  and  desire  to  perfect  his  i 
work.  He  wrote  little,  but  observed  much,  and  the  fruits  of  his  ‘ 
labour  would  perhaps  have  been  lost  to  science  but  for  a favourable 
circumstance  which  obliged  him  to  give  his  method  of  arrangement 
of  plants  to  the  world.  Louis  XIV.,  having  seen  the  gardens  of 
Saint  Germains,  in  which  the  Marshal  Duke  de  Noailles  cultivated  > 
exotic  trees  and  shrubs,  formed  the  design  of  creating  a School  of 
Botany  at  Trianon.  By  the  advice  of  Lemonnier,  chief  physician  to 
the  Dauphin  of  France,  afterwards  King,  he  selec  ed  Bernard  de 
Jussieu  to  arrange  the  gardens.  Thus  forced  to  adopt  some  mode  of 
classification,  he  thought  it  his  duty  to  substitute  his  new  arrange-  fj 
ment  for  the  old  methods.  These  he  considered  to  be  mere  schemes 
in  which  the  plants  were  arranged  in  a convenient  order  for  studying  jl 
them.  Science  confined  to  such  narrow  limits  is,  however,  very  -A 
artificial,  and  remote  from  a natural  system,  which  consists  in  the 
knowledge  of  the  true  connection  of  plants  and  their  organisation. 

“ When  a man  has  so  combined  the  characteristics  of  plants,”  says  F 
Laurent  de. Jussieu,  “that  he  can  in  one  species  unknown  determine 
the  existence  of  many  by  the  presence  of  a single  character ; when  " 
he  can  at  once  point  to  the  order  to  which  it  belongs  ; when  he  has 
succeeded  in  destroying  the  prejudice  so  withering  to  Botany,  that  it 
is  only  a science  of  memory  and  nomenclature ; when  he  has,  in 
short,  founded  a science  of  combinations  which  furnish  food  to  the 
mind  and  to  the  imagination,  that  man  may  surely  be  called  a creator, 
or  at  least  a restorer,  of  science. 

“ Others  may  perhaps  have  extended  the  limits,  but  he  was  the 
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first  to  show  the  way,  to  trace  the  method,  to  establish  the  principles. 


Jussieu  consigned  his  discoveries  to  no  book,  but  in  the  Gardens  of 
1 rianon  the  mind  of  the  author  is  recognised.  In  examining  the 
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characters,  he  remarked  that  some  were  more  general  than  others,  ; 
and  these  furnished  the  first  division.  He  recognised  that  the  ger-  j 
mination  of  the  seed  and  the  respective  disposition  of  the  sexual’  1 
organs  were  the  two  principal  and  most  persistent  characteristics.  1 
He  adopted  them,  and  made  them  the  basis  of  the  arrangement  which  ; 
he  established  at  the  Trianon  in  1759.” 

Four  years  later,  another  French  botanist,  Michel  Adanson,  a 
naturalist  remarkable  for  the  originality  of  his  views  and  the  extent  ' 
of  his  conceptiohs,  published  a book  upon  the  families  of  plants,  j 
He  proposed  a particular  course  for  arriving  at  the  true  natural  j 
method.  But  what  was  that  course  ? He  proposed  classing  all  the 
plants  known  according  to  a great  number  of  artificial  systems  ; and 
after  considering  them  from  all  possible  points  of  view,  he  proposed 
to  arrange  in  the  same  group  those  plants  which  were  classed  as 
allies  in  the  greatest  number  of  systems.  In  this  manner  Adanson  . 
created  sixty-five  artificial  systems,  and  by  their  comparison  he 

formed  fifty-eight  families.  He  was  the  first  to  trace  the  precise  ~ 

characters  and  details  of  all  these  families  ; his  work  in  this  respect  | 
is  far  superior  to  those  of  his  predecessors.  Nevertheless,  if  Michel  J 
Adanson  was  right  in  employing  all  their  characters  in  classifying  1 
these  plants,  he  was  wrong,  on  the  other  hand,  in  giving  the  same  ] 
importance  to  all.  He  reckoned  up  the  characters  without  con-  j 
sidering  that  they  were  not  all  of  equal  value.  The  results  of  his  1 
calculations  were  frequently  found  to  be  false,  as  would  inevitably  •’ 
happen  in  reckoning  any  sum  where  no  regard  was  paid  to  the  • 

quality  of  the  metal,  but  only  to  the  shape  and  volume  of  the  \ 

coin. 

The  year  1789  was  the  date  of  the  real  establishment  of  natural  | 
families.among  vegetables.  It  was  in  this  year  that  Laurent  dc  Jussieu  j 
published  his  celebrated  “ Genera  Plantarum,”  which  marked  a new  I 
era  in  the  science  of  botany,  and  hastened  the  advent  of  a natural  I 
system  of  zoological  classification  as  well. 

The  catalogues  of  the  Gardens  of  the  Trianon,  prepared  by  I 
Bernard  de  Jussieu,  and  his  conversations  with  his  nephew,  were  J 
the  source  whence  the  latter  drew  his  inspirations.  We  shall,  how-  1 
ever,  leave  his  son,  Adrien  de  Jussieu,  to  state  the  true  basis  of  i 
the  Natural  System,  and  the  considerations  w'hich  guided  his  father.  J 
“ Like  Adanson,”  says  Adrien,  “ Antoine- Laurent  de  Jussieu  admits  1 
that  the  examination  of  all  parts  of  a plant  is  necessary  in  order  to  1 
its  classification  ; but  in  pursuing  this  examination  it  is  not  sought 
to  deduce  from  it  theoretically  the  combination  of  the  genera ; in  , 
grouping  them  into  families,  he  imitated  the  proceeding  followed 


JUSS1EUAN  SYSTEM.  22 3 

in  the  formation  of  the  genera  themselves.  The  botanist  struck 


Fig.  291.  Adanson. 


by  the  complete 
plants,  has  formed 


.ind  constant  resemblance  of  certain  individual 
them  into  species;  then,  observing  a resemblance 


224 


THE  VEGETABLE  WORLD. 


equally  constant,  but  much  less  perfect,  he  has  formed  species  into 
genera.  The  characters  which  may  vary  even  in  the  same  species, 
ought  to  depend  on  causes  exterior  to  the  plant,  and  not  on  the  plant 
itself : for  example,  its  size,  consistence,  certain  modifications  of  form 
and  colour,  which  we  see  change  with  the  sun,  the  climate,  and  under 
other  influences  purely  circumstantial.  The  specific  characters,  on  the 
contrary,  which  every  individual  should  possess,  in  order  to  be  referred 
to  a particular  species,  whatever  be  the  circumstances  in  which  it  is 
found,  ought  to  depend  on  the  nature  of  the  plant.  Among  these 
characters  some  are  more  important  than  others,  and  less  subject  to 
variation  from  one  plant  to  another.  Finding  these  characters  in  a 
certain  number  of  species  impresses  upon  them  a sufficiently  striking 
resemblance  to  constitute  them  a genus.  These  would,  from  their 
general  nature,  have  more  value  than  the  specific,  as  the  specific  is  of 
more  value  than  the  individual  characteristics. 

“ But  how  are  we  to  discover  and  estimate  these  different  values? 
Nature  herself  indicates  to  the  observer  species  and  many  genera,  by 
the  features  of  resemblance  with  which  she  marks  certain  vegetables. 
All  botanists  are  nearly  agreed  up  to  this  point,  although  they  separate 
further  on  to  follow  each  a different  road.  Nevertheless,  there  are 
many  great  groups  of  vegetables  connected  together  by  features  so 
strong  in  their  resemblance  that  they  could  scarcely  escape  observation ; 
it  requires  no  botanist  to  recognise  them.  Besides  these  features 
common  to  all  the  species  constituting  one  of  these  groups,  there  are 
others  which  are  only  common  to  a certain  number  of  them,  so  that 
it  may  be  subdivided  again  by  a great  number  of  secondary  groups. 
These  had  been  recognised  as  genera  by  botanists.  We  had  already, 
then,  some  collections  of  genera  evidently  possessing  more  resemblance 
to  each  other  than  they  had  to  any  other  group  ; in  other  words,  there 
were  some  families  incontestably  natural.  Jussieu  thought  that  the 
key  to  the  natural  method  was  there;  since,  in  comparing  the  character 
of  one  of  those  families  with  the  genera  composing  it,  he  would  obtain 
a knowledge  of  the  relation  of  one  to  the  other ; and  in  comparing 
many  families  together,  he  would  see  how  the  characters  common  to 
all  plants  of  the  same  family  varied  from  one  family  to  another ; he 
would  thus  arrive  at  a true  appreciation  of  the  value  of  each  character, 
and  this  value,  once  determined  by  means  of  groups  so  clearly  designed 
by  Nature,  could  be  applied  in  its  turn  to  the  determination  of  other 
groups  which  were  not  so  strongly  impressed  with  the  seal  of  family 
resemblance,  and  which  were  the  unknown  quantities  in  the  great 
problem.  He  selected  for  this  purpose  seven  families  already 
universally  recognised  ; those,  namely,  known  as  the  Graminace®,  th« 
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Fig.  292. — Laurent  de  Jussieu. 


iliace*  ‘he  Labiatae,  the  Composite,  the  Umbellifene,  the  Crucifer*, 
•da  the  Leguminosae.  * 

“ Xt  ls  rec°gnised  that  the  embryo  is  identical  in  all  plants  of  any 
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of  these  families  ; it  is  monocotyledonous  in  the  Graminaceae  and 
Liliacae,  and  dicotyledonous  in  the  other  five.  The  structure  of  the  , 
seed  is  also  identical,  the  monocotyledonous  embryo  being  placed  in 
the  axis  of  a fleshy  albumen  in  the  Liliaceae,  and  upon  the  side  ol  a 
farinaceous  albumen  in  the  Graminaceae,  while  the  dicotyledonous  j 
embryo  is  placed  at  the  summit  of  a hard  and  horny  albumen  in  the 
Umbellifera?,  and  is  destitute  of  albumen  in  the  three  others.  That  j 
the  stamens  which  vary  in  their  number  in  the  same  family  the  I 
Graminaceae,  for  example — do  not  vary  in  general  in  their  mode  of  J 
insertion,  being  hypogynous  in  the  Graminaceae  and  Cruciferae,  upon  i 
the  corolla  in  the  Labiatae  and  Compositae,  and  upon  an  epigynous 
disk  in  the  Umbelliferae.  He  ascertained  thus  the  value  of  certain 
characters  which  ought  never  to  vary  in  the  same  family ; but  along  j 
with  these  he  found  others  more  variable,  which  he  sought  to  appreciate  « 
also,  either  to  assist  him  in  the  study  of  other  families  analogous  to 
them,  or  in  explaining  those  which  he  had  formed,  by  applying  his  j 
first  rules  along  with  many  others  founded  on  observation.  W e cannot, 
however,  follow  him  here  into  these  details,  which  resulted,  after 
immense  labour,  in  the  establishment  of  a hundred  families,  com- 
prehending all  the  vegetables  then  known.  ' 

“ We  see  in  these  remarks  a principle  employed  which  had  alto- 
gether escaped  the  notice  of  Adanson— namely,  that  subordination 
of  characters  which  in  the  method  of  Jussieu  are,  to  use  his  own  j 
expression, ‘weighed  but  not  counted.’  . , 

When  the  families  were  constituted,  Laurent  de  Jussieu  grouped  j 
them  into  fifteen  classes,  as  in  the  following  table : 


. 
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Stamens  Epigynous  . . 


Stamens  Perigyuous  .. 


Stamens  Hypogynous 


Corolla  Hypogynous 


Corolla  Perigynous  .. 


5 ^ 

tg"  ''Anthers  free 


Stamens  Epigynous  . . 


Stamens  Hypogynous 


Class  V. 


Class  VI. 


Class  VII. 


Class  VIII. 


Class  IX. 


Class  X. 


Class  XI. 
Class  XII. 


Class  XIII. 


23.  Aristolochias 
/ 24.  Elxagui. 

I 25.  Thymeleae. 

( 26.  Prote*. 

| 27.  Lauri. 

I 28.  Polyconns. 

' 29.  Atripliccs. 

C 30.  Amarantlii. 

J 31.  Plantagines 
I 32.  Nyctagines 
V.  33.  Plumbaginc, 


/ 34.  Lysimachix. 

35.  Pediculares. 

36.  Acanthi. 

37.  Jasmine*. 

38.  Viticcs. 

39.  Labiatx. 

40.  Scrophulari* 

* / 41.  Solanc*. 

42.  Boragincx. 

43.  Convolvuli. 

44.  I’olcmouia. 

45.  Bignoni*. 

46.  Gentianc*. 

47.  Apocyne*. 

\ 48.  Sapotx. 

C 49-  Guaiacan*. 

j S°-  Rhododcndra. 

1 j 51.  Eric*. 

v.  52.  Campanulace.3. 

( 53.  Cichorace*. 

< 54.  Cinarocephal.c 
( 55-  Corymbilcr*. 

( 56.  Dipsacc*. 

4 57.  Ru  biace*. 

( 58.  Caprifolia. 

( 59.  Arab*. 

(.  60.  Umbelliferx. 


/ 6r.  Ranunculacex. 

62.  Papaveracc*. 

63.  Crucifer*. 

64.  Capparkles. 

65.  Sapindi. 

66.  Acera. 

67.  Malpighi*. 

68.  II ypenca. 

69.  Guttifer*. 

70.  Aurantia. 

71.  Mcli*. 

72.  Vites. 

73.  Gcrania. 

74.  Malvacc*. 

75.  Magnoli*. 

76.  Anon*. 

77.  Mcnisperma. 

78.  Berberides. 

79-  Tiliacc*. 

80.  Cisti. 

81.  Rutace*. 

' 8a.  CaryophyUe* 
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Class  XIV. 


Class  XV. 


95.  Rhamni. 


96.  Euphorbix. 

97.  Cucurbitacea:. 

98.  Uriicse. 

99.  Amcntaccac. 
100.  Conifcrae. 


83.  Sempervn* 

84-  Saxifragac. 

85-  Cacti. 

86.  Portulaccx 

87.  Ficoidcx. 

88.  Onagrac. 

89.  Myrti. 

90.  Melastomx. 

91.  Salicarix. 

92.  Rosacex. 

93.  Leguminos.- 

94.  Tcrebintaccac. 


Such,  then,  was  the  arrangement  into  which  Antoine-Laurent  de 
Jussieu  distributed  the  twenty  thousand  plants  known  to  botanists  in 
1789.  The  hundred  orders  or  families  he  further  subdivided  into  1,754 
genera.  That  the  French  botanist  had  acquainted  himself  with  the 
principles  of  Ray’s  classification  is  unquestionable;  in  fact,  Jussieu 
possessed  the  happy  art  of  adapting  the  labours  of  others  to  per- 
fecting his  own  conceptions.  He  made  use  of  the  simple  language 
and  accurate  descriptions  of  Linnseus,  divested  of  his  pedantry.  Ray 
had  demonstrated  that  rigorous  definitions  in  natural  history  are 
impossible,  and,  accepting  the  decision,  Jussieu  does  not  attempt  to 
found  his  family  orders  or  genera  on  any  single  character  belonging  to 
objects  so  various  in  their  habits  and  organisation  as  plants. 

During  the  last  forty  or  fifty  years  other  botanists  have  attempted 
various  systems  of  classification.  In  those  of  De  Candolle,  Endlicher, 
Lindley,  and  of  Brongniart,  the  distribution  of  plants  into  groups  is 
founded,  as  in  those  of  Ray  and  Jussieu,  on  the  consideration  of  the 
cotyledons  ; of  the  polypetalous,  monopetalous,  and  apetalous  flowers  ; 
finally,  upon  the  mode  of  insertion  of  the  stamens.  Names  have 
changed ; things  remain  the  same ; and  if  in  their  details  the  series  of 
families  or  orders  present  certain  differences,  it  only  arises  from  the 
fact  that  a linear  series  is  incompatible  with  the  natural  system,  and 
that  the  connection  of  the  intermediate  groups  may  be  expressed  in 
various  ways  without  affecting  the  general  principles  of  the  system. 
“ The  formation  of  natural  orders  by  Jussieu,”  says  Ad.  Brongniart, 
“ is  even  now  a model  which  directs  botanists  in  their  studies  to  the 
affinity  which  connects  the  various  forms  of  vegetation.  Many  of 
these  orders  have  doubtless  been  subjected  to  important  modifications, 
both  in  extending  and  limiting  them ; the  numbers  have  been  more 
than  doubled;  but  the  number  of  species  now  known  is  increased 
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more  than  sixfold.  Since  the  publication  of  the  ‘ Genera  Plantarum  ’ 
many  points  in  the  organisation  of  plants  which  were  either  scarcely 
touched  upon  or  were  altogether  unsuspected,  have  now  been  con- 
sidered, and  it  is  found  that  they  do  not  destroy,  but  confirm  and 
perfect  the  work  of  Jussieu.  One  is  even  astonished  to  find  that  the 
numerous  discoveries  in  the  anatomy  and  organography  of  plants 
since  the  beginning  of  the  century  have  not  introduced  greater 
modifications  into  the  constitution  of  the  natural  groups  admitted  by 
the  author  of  the  ‘Genera  Plantarum.’  It  is  here  that  we  recognise 
the  sagacity  of  the  savant  who  established  them,  and  the  soundness  of 
the  principle  which  guided  him.” 

The  natura1  classification  of  plants,  their  distribution  into  families 
well  defined,  and  founded  upon  affinities,  have  been  perfected  and 
placed  upon  a basis  more  and  more  certain  in  our  own  days 
Botanists  have  set  themselves  the  task  of  unravelling  and  establishing 
the  characters  which  dominate,  and  those  which  are  subordinate  in 
each  family ; numbers  have  spread  themselves  over  the  globe  'ex- 
ploring the  most  distant  regions,  interrogating  the  solitudes  of  forests 
and  plains  which  no  European  had  hitherto  visited,  and  have  studied 
in  their  native  wilds  many  exotic  plants,  comparing  them  with 
already  known  species,  thus  giving  us  a means  of  pointing  out  more 
precisely  the  tribes,  genera,  and  species  of  each  natural  family. 
Monographs  of  a great  number  of  such  families  have  thus  been 
written  with  great  research.  The  study  of  the  formation  and 
evolution  of  organs ; the  discovery  of  the  true  mode  of  reproduction 
in  Cryptogams,  still  unknown  in  Jussieu’s  time  ; the  investigation  of 
the  inflorescence,  of  the  fruits,  of  the  ovules,  of  the  embryos,  have 
furnished  elements  for  perfecting  the  limits  of  families  and  advancing 
natural  classification.  b 

Auguste  Pyramus  de  Candolle  is  one  of  the  botanists  of  this 
century  who  has  most  contributed  to  the  general  adoption  of  natural 
families.  His  Essai  sur  les  Propriety  des  Plantes  ” is  celebrated 
for  the  knowledge  which  it  displays  of  the  comparative  physiological 
and  medicinal  action  of  vegetables,  and  the  physical  organisation 
which  naturally  connects  certain  plants  as  a group.  His  “ Prodromus 
Systematis  Naturalis  Regni  Vegetabilis,”  still  continued  towards  com- 
pletion by  his  pupils  and  his  son,  is  a wonderful  work  for  the  extent 
and  precision  of  its  details. 

In  our  own  country,  from  the  days  of  Ray,  we  have  always  had 
zealous  followers  of  the  science  of  botany,  more  especially  the 
class  which  may  be  called  field  botanists.  Withering,  Sir  James 
ward  Smith,  and  hundreds  of  followers  more  or  less  eminent, 


230 


THE  VEGETABLE  WORLD. 


employed  their  leisure  in  the  fascinating  and  healthy  pursuit  of  plants, 
and  perhaps  the  most  valuable  contributions  to  science  are  the 


detailed  descriptions  of  species,  with  their  habits  and  habitats,  with 
which  they  have  enriched  our  botanical  literature.  Nor  was  the  study 
of  the  physiology  of  plants— a science  which  may  be  said  to  owe  its 
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existence  to  the  researches  of  Grew  and  Malpighi — neglected.  To 
the  former  belongs  the  merit  of  having  pointed  out  the  difference 
between  seeds  with  one  and  seeds  with  two  cotyledons,  on  which 
Ray  founded  the  first  division  of  his  system  of  classification. 

The  German  botanists  have  always  been  distinguished  for  their 
patient  and  laborious  investigations  ; and  it  was  reserved  for  the  first 
of  Germans,  the  poet  Goethe,  to  effect  the  last  great  revolution  that 
the  ideas  of  botanists  have  undergone.  In  1790,  shortly  after  the 
appearance  of  De  Jussieu’s  “Genera,”  he  published  a pamphlet  on 
the  “ Metamoqjhoses  of  Plants.”  At  this  time  the  functions  of  the 
organs  of  plants  were  supposed  to  be  pretty  well  understood.  The 
notion  had,  however,  existed  in  a form  more  or  less  vague,  from  the 
times  of  Theophrastus,  that  the  various  parts  of  the  flower  were  mere 
modifications  of  leaves,  although  their  appearance  was  very  different 
— a doctrine  which  Linnaeus  seems  to  have  entertained  at  one  time, 
as  he  speaks,  in  his  “ Prolepsis  Plantarum,”  of  the  parts  of  a flower 
being  mere  modifications  of  leaves  whose  period  of  development  was 
anticipated.  Goethe’s  mind  was,  as  he  himself  tells  us,  one  more 
adapted  to  see  agreements  in  things  than  to  mark  their  distinctions. 
We  are  not  surprised  to  find,  therefore,  that  he  takes  up  this  theory, 
and  demonstrates  that  the  organs  to  which  so  many  different  names 
are  applied,  namely,  die  bracts,  calyx,  corolla,  stamens,  and  pistil, 
are  all  modifications  of  the  leaf : the  bract  being  a contracted  leaf ; 
the  calyx  and  corolla  a collection  or  whorl  of  several ; the  stamens 
contracted  and  coloured  leaves ; and  the  pistil  leaves  rolled  up  upon 
themselves  and  variously  coherent. 

These  views  of  the  poet  met  at  first  with  little  attention  from 
botanists,  and  we  are  chiefly  indebted  to  Robert  Brown  for  the 
elucidation  of  Goethe’s  theory.  In  his  “ Prodromus  of  the  Plants  of 
New  Holland,”  and  in  many  papers  in  the  “ Linnean  Transactions,” 
he  demonstrates  its  truth  as  well  as  its  practical  value  ; showing,  by 
the  use  of  the  microscope,  that  the  law  was  applicable  not  only  to 
the  external  parts  of  plants,  but  that  it  was  followed  in  their  develop- 
ment also.  Robert  Brown  contributed  largely  to  perfecting  the 
natural  method  of  classification.  His  great  work  upon  the  Flora 
of  Australia  has  greatly  extended  the  circle  of  our  studies  for  that 
comparison  of  characters  which  is  the  basis  of  botanical  genera 
and  tribes. 

The  number  of  families  of  flowering  plants  admitted  in  the 
present  day  as  the  result  of  the  investigations  of  the  eminent  men 
whose  names  have  been  mentioned,  and  many  others  which  could 
not  be  quoted  here  without  swelling  our  pages  to  undue  proportions, 
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number  three  hundred  and  three  \ and  many  of  these  are  again 


Fig.  294. — Robert  Brown. 


subdivided  by  botanists  who  have  made  certain  families  their  special 
study. 

We  have  had  a tabular  view  of  the  vegetable  world  as  arranged 
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by  Adrien  de  Jussieu.  According  to  the  division  introduced  (1828) 
by  Brongniart,  plants  are  divided  into  two  great  classes,  Cryptogams 
;and  Phanerogams. 

The  Cryptogams,  from  Kpvwris,  “hidden,”  and  yipo?,  “nuptials,” 
are  destitute  of  pistils  and  stamens;  they  are  reproduced  by  means 
of  organs  of  various  kinds,  which  seem  to  have  no  analogy,  except 
by  their  functions,  with  the  reproductive  organs  in  other  plants. 
They  possess  no  cotyledons,  since  their  spores  contain  no  embryo ; 
hence,  by  Jussieu  and  others  they  were  called  Acotyledons. 

The  Phanerogams,  from  <pavtpii,  “visible,”  and  y&nos,  have  per- 
ceptible reproductive  organs  formed  of  stamens,  and  ovules  naked  or 
^enclosed  in  a pistil. 

According,  then,  as  Phanerogams  have  an  embryo  furnished  with 
one  or  two  cotyledons,  they  are  divided  into  two  great  natural  groups, 
the  Monocotyledons  or  Dicotyledons. 

Adrien  de  Jussieu  (1844)  divided  the  Cryptogams  (which  was  a 
Linnean  group),  into  two  classes:  Cellular  Cryptogamia,  including 
ithose  composed  of  cellular  tissue  only,  not  traversed  by  vessels  ; and 
1 Vascular  Cryptogamia , which  are  provided  with  vessels.  As  regards 
Phanerogams , he  recognised  the  two  great  divisions  of  Monocotyle- 
donous  and  Dicotyledonous  Phanerogams , distributing  the  latter  into 
two  classes — (1)  Gymnosperms,  or  naked-seeded , from  yvuvos,  “ naked,” 
and  <rv  tppa,  “seed;”  and  (2)  Angiosperms  {plants  with  enclosed  seeds), 
:from  byyc7ov,  “ a vessel,”  and  avlppa,  “ seed.”  The  Dicotyledonous 
'Gymnosperms  of  De  Jussieu  form  only  five  families,  and  comprehend 
coniferous  trees,  a great  number  of  which  are  what  are  called  Ever- 
greens ; the  Dicotyledonous  Angiosperms  were  divided  into  many 
secondary  groups,  whose  distinctive  characters  are  drawn  from 
.peculiarities  of  the  reproductive  organs. 

The  primary  groups  into  which  flowering  plants  are  divided,  and 
in  which  therefore  the  families  or  orders  are  themselves  comprised 
in  the  classification  at  present  accepted,  being  founded  upon  the 
degree  of  cohesion  and  adhesion  in  the  petals  and  stamens,  are  un- 
doubtedly somewhat  artificial.  The  problem  of  how  the  orders  are 
themselves  to  be  combined  into  natural  groups  is  one  which  still 
engages  the  attention  of  systematic  botanists.  At  the  present  time 
it  is  almost  by  general  consent  deferred  till  the  enormous  ac- 
cumulations of  plants,  which  are  now  available  for  study  have  been 
.properly  classified,  and  the  genera  and  orders  comprised  in  them 
accurately  determined.  When  the  vegetable  kingdom  is  better 
known  in  detail,  the  formation  o»  a classificatory  system,  which  will 
^be  as  truly  natural  in  its  higher  divisions  as  in  its  lower,  will  be  a 
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task  which  will  then  be  approached  with  some  degree  of  success. 
Robert  Brown  saw  the  need  of  such  an  undertaking,  and  Dr.  Lindley 
boldly  attempted  its  accomplishment.  From  the  nature  of  the  case, 
as  indicated  above,  however,  his  work  has  only  met  with  partial 
acceptance.  It  was  undoubtedly  a move  in  the  right  direction. 

We  can  only  give  in  the  present  work  an  outline  of  his  scheme, 
following  it  up  with  a short  notice  of  the  orders,  and  filling  up  the 
sketch  with  a few  details  of  the  species  most  interesting  to  man. 

The  vegetable  kingdom  is  divided  by  Dr.  Lindley  into  seven 
classes : — 


Flowerless  Plants  (Cryptogams). 


I.  Thallogbns 


II.  Acrogbns  . 


Stems  and  leaves  impercep- 
tible. 


A Thallus  is  a fusion  of  root,  stem,  and 
leaves  into  one  general  mass,  and  Thallo- 
gens  are  destitue  of  breathing  pores,  and 
multiply  by  the  formation  of  spores,  in 
their  interior  or  upon  their  surface. 


i 


Stems  and  leaves  quite  per- 
ceptible. 


Beyond  Thallogcns  are  multitudes  of 
species,  flowerless  like  them,  but  ap- 
proximating to  more  complex  structures, 
sometimes  acquiring  the  stature  of  lofty 
trees  with  breathing  pores ; their  leaves 
and  stems  distinctly  separated ; they 
multiply  by  reproductive  spores  like  the 
Thallogens.  Their  stem,  however,  does 
not  increase  in  diameter,  but  at  their 
summit,  as  the  name  of  the  class  in- 
dicates. 


Flowering  Plants  (Phanerogams). 


III.  Rhizocens 


v Endoghns  . 


V.  Dictyogens 


I Fructification 
from  a Thallus. 


\ 


springing 


/ The  Rhizogens  are  a collection  of 
' anomalous  plants,  mostly  leafless  and 
parasitical,  having  the  loose  cellular  or- 
ganisation of  Fungi,  although  traces  of  a 
spiral  structure  are  usually  found  among 
their  tissues.  Some  of  them  spring 
directly  from  the  shapeless  cellular  mass 
which  serves  at  once  for  stem  and  root,  , 
and  seems  to  be  analogous  to  the  Thallus 
of  the  Fungi.  Their  flowers  resemble 
those  of  more  perfect  plants;  their  sexual 
organs  are  complete,  but  their  embryo, 
which  is  without  any  visible  radicle  or 
cotyledon,  simply  appears  to  be  a sphe- 
\ rical  or  oblong  homogeneous  mass. 


! Cotyledon  single.  Perma- 
nent woody  stem  confused. 
I Leaves  parallel-veined. 


In  Endogcns  the  embryo  has  but  on  , 
cotyledon ; the  leaves  have  parallel  veins  1 
the  trunk  contains  bundles  of  spiral  and 
dotted  vessels,  surrounded  by  wood  cellH 
arranged  in  a confused  manner. 


! Cotyledon  single.  Wood  of  i 
the  stem,  when  perennial,  / 
arranged  in  rings  concentric  > 
with  the  veined  pith.  Leaves  \ 
netted.  ) 


Dictyogens  are  distinguished  from  En- 
dogcns by  the  stems,  which  have  con- 
centric circles,  and  the  leaves  which  fall 
off  the  stem  by  & clean  fracture. 
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ill.  Exogens 


Cotyledons,  two  or  more.  \ ,, 

Wood  of  the  stem  in  conocn-  / ' lymnogens  are  Exogens  which  have 

trie  rings,  and  youngest  at  the  > 1,0  stJ’  . or  st'8ma>  the  reproductive  or- 
circumference.  Seeds  quite  l fans. being  s°  constructed  that  the  pollen 
naked.  ) mils  immediately  upon  the  ovules. 


Cotyledons  two.  Wood 
with  concentric  rings.  Leaves 
netted-veined.  Seeds  enclosed 
in  seed  vessels 


I Exogens  have  an  embryo  with  two  or 
more  cotyledons;  leaves  with  netted 
1 eelnji'  t >e  trunk  consisting  of  woody 
I bundles,  composed  of  dotted  vessels  and 
woody  fibres,  arranged  round  a central 
Pith,  either  in  concentric  rings  or  in  a 
homogeneous  mass,  but  always  having 
medullary  plates  forming  rays  from  the 
centre  to  the  circumference. 
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Fig.  295.  -A  Fairy  Ring. 


SYSTEMATIC  ARRANGEMENT  OF  PLANTS. 

FLOWERLESS  PLANTS. 

Class  I.— Thallogens. 

The  Thallogens  of  recent  botanists  correspond  to  a part  of  the 
Cryptogamia  of  older  botanists — a name  given  to  this  division  of  tM 
/egetable  world,  not  from  their  reproductive  organs  being  invisible, 
is"  had  long  been  supposed,  but  from  their  being  inconspicuous,  and 
requiring  .close  observation,  and  some  exact  knowledge  of  their 
arganisation,  in  order  to  discover  them.  If  we  enter  on  a somewhat 
minute  investigation  of  this  important  group,  we  are  led  to  do  so  by 
the  consideration  that  their  organisation,  structure,  and  development 
ire  not  usually  attempted  in  elementary  botanical  works  ; and  we 
feel  assured  that  the  interest  and  novelty  of  the  observations  m 
have  to  offer  will  be  our  best  apology  for  the  relative  extent  ot  the 

descriptions.  . 1 j 

The  division  includes  vegetables  destitute  of  stamens  and  01 


THALLOGENS. 
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pistils,  whose  embryo  is  simple,  homogeneous,  and  without  distinct 
organs.  A great  number  of  them  are  of  minute,  microscopic 
dimensions ; their  reproductive  organs  can  only  be  distinguished  by 
the  help  of  a lens  or  a microscope.  Nevertheless,  these,  being  so 
small,  so  humble,  and  to  all  appearance  all  but  forgotten  in  more 
important  creations,  fulfil  an  important  part  in  the  economy  of 
Nature.  They  constituted  the  first  origin,  and  were  even  the  source 
of  all  vegetation.  Disintegrating  rocks,  they  produced  the  earth 
which  they  further  enrich  with  the  products  of  their  own  destruction. 
The  enriched  soil  nourished  plants  of  more  complex  organisation, 
and  these  inferior  creatures  were  gradually  replaced  by  vegetable 
species  of  more  perfect  structure.  All  soil  primitively  sterile,  all 
land  recently  emerged  from  the  bosom  of  the  waters,  served  first  as 
the  asylum  of  crustaceous  and  foliaceous  Lichens  ; at  a later  period 
Mosses  and  Ferns  made  their  appearance  there  ; finally,  a superior 
vegetation — namely,  the  Phanerogams,  or  Flowering  Plants — pre- 
sented themselves.  Everything  leads  us  to  conclude  that  such  has 
been  the  successive  series  of  creations  upon  our  globe,  when  it  was 
sufficiently  cooled  on  the  surface  to  admit  of  organic  life,  and  when 
the  islands  and  continents  were  sufficiently  elevated  above  the  uni- 
versal ocean  of  the  ancient  world  to  permit  them  to  live. 

Thus  the  higher  orders  of  vegetables  have  only  appeared,  and  will 
only  continue  to  make  their  appearance,  upon  the  debris  of  vegetation 
of  a lower  order. 

But,  on  the  other  hand,  by  one  of  those  striking  contrasts  of 
which  Nature  offers  more  than  one  example,  vegetables  of  a superior 
order,  when  they  are  struck  by  death — sometimes  even  during  their 
existence — are  often  the  prey  of  humbler  Thallogens,  which  attach 
themselves  as  parasites  to  these  princes  of  the  vegetable  world,  and 
devour  them  in  the  end ; their  destructive  action  is  all-powerful  and 
everywhere ; it  respects  the  works  of  man  no  more  than  the  works  of 
Nature. 

-I  To  produce  and  to  destroy  life  is,  then,  the  double  and  providential 
mission  which  devolves  on  the  Thallogens.  Nevertheless,  this  multi- 
plied work  of  creation  and  death  is  only  bestowed  on  them  on  two 
conditions  : the  first  is  (except  in  the  case  of  Lichens)  an  evanescent 
and  short  existence,  the  second  is  to  multiply  themselves  to  infinity 
and  with  prodigious  rapidity.  There  are  some  Mushrooms  which 
produce  60,000  cells  per  minute ! These  spores  float  free  and 
invisible  in  the  air,  which  is,  in  a sense,  filled  with  them. 

In  the  Cryptogamia  the  reproductive  organs  differ  fundamentally 
from  the  same  organs  in  Phanerogams.  Here,  without  pistil  or 
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stamens,  ovary  or  flower,  in  the  ordinary  sense  of  the  word,  the  re- 
productive organs,  which  are  designated  spores,  are  placed  in  a most 
varied  manner,  sometimes  in  the  whole  extent,  sometimes  in  certain 
parts  of  the  vegetable.  These  spores  are  sometimes  enclosed  in 
special  receptacles,  named  sporanges,  in  other  cases  they  are  quite 
destitute  of  any  envelope.  In  short,  the  reproduction  of  Thallogens 
is  often  the  result  of  organic  dispositions,  quite  special,  which  admit 
of  no  general  description,  and  which  can  only  be  made  intelligible 
6y  describing  each  individual  case. 

To  examine  all  the  families  which  constitute  the  class  would  be 
an  immense  undertaking.  We  shall  confine  ourselves  to  examine 
attentively  certain  types  of  the  Algae,  Fungi,  and  Lichens. 


Alliances. 


i.  Algales  . . 


2.  Fungales  . 


3.  LlCHENAI.ES  . 


Class  I.— Thallogens.  Natcral  Orders. 

(Cellular  flowerless  plants,  nourished  \ j [ Confenaceas'. 
by  the  medium  in  which  they  vegetate : 1 jjj'  pucace3ei 
propagated  by  zoospores,  spores,  or  / 1V'  Ceramiacese. 

tetraspores.  ) v.  Characeae. 

\ VI.  Hymenomycetes,  toadstools. 

( Cellular  flowerless  plants,  nourished  \ VI 1.  Casteromycetes,  or  puff-balls, 
j through  their  thallus,  living  in  air,  pro-  'VIII.  Coniomycetes,  or  blights. 

V pagated  by  spores,  sometimes  enclosed  / IX.  Hyphomycetes,  or  mildews. 

I in  asci,  destitute  of  green  gonidia.  I X.  Ascomycetes,  or  morels. 

\ / XI.  Physomycetes,  or  molilds. 


Cellular  flowerless  plants,  nourished' 
through  their  whole  surface  by  the  XII.  Graphidaceae. 
medium  in  which  they  vegetate,  living  ) XIII.  Collcmacc*, 
in  air,  propagated  bv  spores  generally  1 X1V  Panneliaceie. 
enclosed  in  asci,  with  green  gomdia  m I 
their  thallus.  ' 


Alliance  I. — Algales. 

The  Diatom  ace.®  are  minute  brittle  bodies,  which  attach  them- 
selves to  stones  constantly  under  water,  and  are  so  obscure  in  their 
organisation  that  it  was  at  one  time  a grave  question  whether  they 
belong  more  to  the  animal  or  vegetable  kingdom.  Lhrenberg  in- 
clined decidedly  to  the  former  opinion,  assigning  as  reasons  that  ^ 
they  exhibit  a peculiar  spontaneous  movement,  produced  by  loco- 
motive  organs;  that  many  of  them  have  a lateral  opening,  rounds 
which  are  corpuscles,  which  become  blue  when  placed  in  water 
coloured  with  indigo,  like  many  Infusoria.  1 heir  shells,  or  shields, 
are  in  structure  silicious.  Sehleiden  considers  that  such  an  artificial  ■ 
and  complex  structure  as  exists  in  the  Zhatomacea  is  without  expla- 
nation, of  great  significance,  and  without  “ analogy  in  the  vegetable 

On  the  other  hand,  the  discovery  by  Mr.  Thwaitcs  of  the  conjuga- 
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tion  of  the  Duitontacew,  discloses  operations  strictly  in  accordance 
with  what  occurs  in  the  Desmidiece.  In  Epithemia  lurgida,  two 
individuals  closely  approximated  dehisce  in  the  middle  of  their  long 
diameter ; two  protuberances  now  rise,  which  meet  two  similar  ones 
in  the  opposite  frustule  ; the  two  frustules  become  united  by  two 
channels,  in  each  of  which  a sporangial  mass  is  formed,  which 
gradually  shapes  itself  into  the  form  of  the  parent  frustule. 

Con FERVACE/t. — Towards  the  close  of  the  year,  in  autumn,  on 
moist,  humid  days,  or  after  a heavy  fall  of  rain,  we  frequently  meet  on 
roadsides,  or  in  garden  alleys,  small  gelatinous,  greenish  masses,  more 
or  less  globular  and  wrinkled.  These  are  a species  of  Nostoc.  In 
studying  the  organisation  of  these  curious  plants,  we  shall  follow 
M.  Thuret  in  the  observations  he  has  made  on  Nostoc  vermcosum , 
which  he  found  growing  in  the 
brooks  in  the  neighbourhood  of 
Paris,  attached  to  submerged 
stones,  upon  which  many  indi- 
viduals had  massed  themselves 
together,  forming  a carpet  of 
blackish  green.  Each  mass  of 
Nostoc  is  a sort  of  irregular  bag 
(Fig.  296),  folded,  rounded,  and 
closed,  filled  with  greenish  gela- 
tinous matter,  whose  appearance 
and  consistence  forcibly  remind  Fig.  296.— Mass  of  Nostoc. 

one  of  the  pulp  of  the  grape.  In 

the  very  abundant  mass  of  this  matter  we  find  numerous  filaments  com- 
posed of  spherical  globules  placed  end  to  end  like  the  beads  of  a chap- 
let, and  formed  of  a bluish-green  granular  matter.  Fig.  297  represents 
the  kind  of  necklaces  which  occupy  the  interior  of  the  N verntcosum , 
and  accompany  the  mucilaginous  matter.  When  the  plant  is  examined 
in  its  full  development,  the  pellicle  formed  by  thickened  mucilage  is 
ruptured,  and  the  green  gelatinous  substance  and  the  necklaces  escape. 
This  matter  is  dispersed  in  the  water  with  so  much  the  more  facility 
that  it  seems  gifted  at  this  stage  of  its  existence  with  a very  perceptible 
spontaneous  movement.  “In  order  to  observe  this  phenomenon 
properly,”  says  M.  Thuret,  “ the  most  simple  means  is  to  arrange  some 
gathered  specimens  in  a plate  filled  with  water.  In  two  or  three 
days  the  external  pellicle  will  burst,  and  the  necklaces  will  spread 
themselves  through  the  water.  If  recourse  is  then  had  to  a microscope, 
it  will  be  seen  that — originally  very  long  and  contorted  in  a thousand 
ways — the  necklaces  are  divided  into  numerous  fragments  of  unequal 
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length,  nearly  all  straight,  or  only  slightly  flexuose,  moving  themselves 
in  the  direction  of  their  length,  and  seeming  to  creep  upon  the  plane 
of  the  field  of  vision.  Their  progress  is  slow,  but  very  perceptible. 
If  the  observations  are  continued  during  some  days,  the  necklaces 
will  become  immovable,  and  increase  in  size  ; at  the  same  time  a 
mucilage  is  developed  by  which  they  are  surrounded 
as  in  a transparent  sheath.  Sometimes  the  cells 
enlarge  considerably  and  divide  themselves,  so  as 
to  form  two  others,  but  laterally ; this  formation 
repeats  itself  many  times,  and  it  would  seem  natural 
to  seek  there  for  the  origin  of  new  chaplets.  Un- 
fortunately, the  increase  of  the  cells  in  number,  by 
diminishing  the  transparency,  no  longer  permits  us 
to  follow  their  increase  with  the  same  facility.'-’ 

It  is  obvious,  then,  that  these  plants  present 
an  organisation  quite  rudimentary,  and  that  their 
mode  of  reproduction  consists  of  a species  of  seg- 
mentation, namely  the  division  of  the  individual  into 
new  individuals. 

Nostoc — in  consequence,  no  doubt,  of  the  ex- 
treme rapidity  of  its  vegetation — greatly  attracted 
the  attention  of  the  alchemists,  who  often  mention 
it;  and  it  enters  into  many  of  their  recipes  for  the 
pretended  transmutation  of  metals. 

Protococats  is  a plant  consisting  of  one  cell 
only.  The  Oscillatoria  spiralis  is  a simple  vege- 
table thread  formed  by  cells  cohering  at  their  extremities.  The 
Oscillatoria  tiigro-viridis,  shown  in  its  natural  state  in  Fig.  299,  is 


Fig.  297. 

Necklace  of  Rostoc. 


Fig.  298.-/Two  plants  of  S/>Jurro:ygti  Fig.  299. — Three  plants  of  Oscillatori* 

bcrkcleynna.  nigro-virulu. 

a simple  vegetable  structure,  consisting  of  cells  united  at  their 
extremities  like  threads.  Sphctrozyga  Berkeleyana  consists  of  threads 
which  exhibit  at  intervals  large  swollen  connecting  joints  (Fig.  298). 

Sphceroplea  annul ina,  belonging  to  the  sub-family  Oscillator  nice, 
is  a fresh-water  species,  composed  of  long  filaments,  formed  ot 
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cellules  more  or  less  elongated,  and  associated  end  to  end  like  those 
of  Nostoc.  These  cells  contain  in  their  adult  state  chlorophyll, 
a watery  liquid,  and  some  starchy  granules;  the  whole  distributed 
in  such  a manner  that  the  liquid  element  forms  coarse  vacuoles 
(Fig.  300,  1). 

In  the  month  of  April  the  contents  of  certain  small  cells  are 
modified  so  as  to  give  a spongy  appearance,  first  by  the  multiplica- 
tion of  these  vacuoles  (Fig.  300,  2),  then  by  the  condensation  of 
the  green  matter  and  grains  of  starch,  as  in  figure  3,  a , and  by 
the  disappearance  of  most  of  the  vacuoles,  as  in  figure  3,  b,  where  the 
great  flattened  vacuoles  represent  superposed  cavities.  Soon  the 
same  cells  contain  a great  number  of  free  globular  masses  (Fig.  300,  4). 
These  masses  are  young  and  soft  spores,  elastic,  and  destitute  of 
membrane. 

Long  before  the  contents  of  these  cells  have  submitted  to  the 
transformations  indicated,  the  membrane  proper  to  the  cells  presents 
small  openings  at  various  points,  whose  diameter  varies  from  i-3ooth 
to  1 -5 ooth  part  of  a line  (Fig.  300,  4 and  5,  0). 

But  all  the  cells  of  the  same  filament  of  Sphceroplea  do  not  pre- 
sent the  same  modifications  which  we  have  described,  and  which  are 
finally  converted  into  sporanges,  filled  with  a multitude  of  spores. 
Phenomena  of  a very  different  nature  occur  in  the  meantime.  The 
rings  interposed  between  the  uncoloured  vacuoles  become  reddish, 
and  the  grains  of  starch  which  they  contain  disappear  (Fig.  300,  5,  a). 
Next  the  orange-coloured  matter  is  organised  into  an  infinity  of  short 
corpuscles,  arranged  in  a confused  mass.  The  rings  break  up,  and 
suddenly  one  of  the  corpuscles  is  observed  to  disengage  itself,  and 
move  in  the  cellular  cavity;  then  other  corpuscles  in  increasing  num 
bers  repeat  the  same  phenomena.  The  movement  which  agitates 
them  becomes  excessively  animated,  and  in  a few  minutes  the  whole 
substance  of  the  ring  under  observation  is  an  innumerable  multitude 
of  moving  corpuscles.  A second  and  a third  ring  of  the  same  cell 
undergo  the  same  process,  until  the  whole  mass  is  filled  with  elon- 
gated corpuscles,  which  move  and  swarm  in  all  directions  (Fig.  300, 
5,  b).  Under  a very  strong  magnifier  these  moving  corpuscles  appear 
as  in  Fig.  300,  6. 

“ It  is,  ' says  Cohn — the  botanical  professor  at  the  University 
of  Breslau,  to  whom  we  are  indebted  for  these  observations — “a 
spectacle  truly  surprising  to  see  all  these  movements  of  incredible 
activity  in  the  bosom  of  the  mother  cell.  The  membrane  of  the 
cell  is  pierced  at  a given  moment  with  one  or  many  openings  cor- 
responding in  form  and  dimensions  to  those  we  have  already  seen 
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Fig.  300.  Reproduction  of  SpturropUn  (magnified). 


in  the  sporanges.  A corpuscle  first  escapes  by  one  of  these  per- 
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forations,  others  follow,  and  they  soon  flow  in  multitudes.  Their 
movement  in  the  water  is  at  first  slow ; their  exit  is  often  obstructed 
by  the  interposition  of  the  mucilaginous  envelope  of  a vacuole, 
against  which  the  corpuscles  press  in  vain.  I have  seen  them,  after 
struggling  for  twelve  hours,  still  agitating  themselves  tumultuously 
within  their  prison-house,  return  finally  to  a state  of  repose,  and 
become  transformed  into  yellowish  vesicles.  The  active  corpuscles, 
of  which  we  are  speaking,  measure  about  the  200th  part  of  a line  in 
length ; their  form  is  elongated  and  cylindrical,  and  reminds  us  of 
certain  small  Coleoptera.  Their  posterior  extremity  is  slightly  swollen, 
sometimes  flattened  and  enlarged  at  the  same  time,  of  a yellowish 
tint,  and  granules  can  frequently  be  traced  in  its  interior.  The 
anterior  extremity,  on  the  contrary,  is  elongated  into  a species  of 
straight  and  glassy  beak,  having  at  its  extremity  two  long  cilia,  which 
become  very  visible  in  a solution  of  iodine,  which  seems  to  destroy 
the  movements  of  the  corpuscles.  These  movements  of  the  ciliate 
corpuscles  are  very  characteristic : they  are  gifted  with  little  vital 
energy,  they  only  oscillate  with  their  beak  as'if  groping;  if  they  move 
more  rapidly,  they  turn  transversely  round  their  median  axis,  like  a 
tip-cat  fixed  by  its  middle  and  spun  round ; one  sees  them  also  move 
round  upon  themselves  like  a cat  which  runs  round  after  its  own 
tail,  without  changing  its  place.  But  for  the  most  part  they  describe 
a cycloid  by  a movement  of  progression  by  jerks  and  leaps,  as  it 
were ; more  rarely  they  advance  in  a right  line ; their  natural  tendency 
towards  the  light  being  indicated  by  the  fact  that  in  the  drop  ot 
water  in  which  I observed  them  they  massed  themselves  voluntarily 
towards  the  edge  of  the  nearest  window.” 

The  exterior  resemblance  of  these  corpuscles  to  the  antherozoids 
of  Vaucheria,  justify  us  in  attributing  to  them  analogous  functions. 
When  these  antherozoids  become  free  and  diffused  through  the  water, 
they  reunite  after  a time  round  the  cells,  whose  contents  are  organised 
into  spores.  They  agnate  themselves  violently  near  these  cells;  they 
attach  themselves  to  its  walls,  leaving  it  for  an  instant,  then  returning 
immediately.  Finally,  one  of  the  corpuscles,  approaching  one  of  the 
openings  existing  in  the  membrane  of  the  sporangcs,  holds  itself  there, 
and  introduces  its  delicate  beak.  Sometimes  the  posterior  part  of  its 
body  is  too  large  to  pass  with  impunity ; then  we  see  it  pushing  itself 
on,  but  without  relaxing  the  hold  with  its  beak,  contracting  and  making 
itself  smaller.  In  short,  it  forces  itself  a passage,  and  penetrates  into 
the  cavity  of  the  sporange.  At  the  same  time  other  antherozoids 
penetrate  in  the  same  manner  or  by  analogous  methods.  Three  or 
four  of  these  are  often  engaged  at  once  in  the  same  opening ; the 
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smallest  pass  without  difficulty  at  the  first  attempt,  and  in  their  move- 
ment of  translation  in  the  liquid  in  which  they  swim  in  the  interior  of 
the  sporange,  describe  large  circles,  and  constitute  extremely  curious 
phenomena.  After  a few  moments  the  sporange  may  contain  more 
than  twenty  of  these  antherozoids,  which  agitate  themselves  round  the 
young  spores.  These  are,  as  I have  stated  above,  small  soft  spheroids, 
more  or  less  completely  filled  with  chlorophyll,  and  enveloped  in  a 
mucous  coat,  having,  however,  none  of  the  characters  of  a cellulose 
membrane.  The  spermatozoids  throw  themselves  from  one  spore  to 
another,  as  if  some  electric  force  attracted  and  repelled  them  alternately, 
and  that  so  rapidly  that  the  eye  can  scarcely  follow  their  movements. 
They  are  often  observed  to  move  with  the  same  agility  from  one  end 
of  the  sporange  to  the  other,  while  the  agitation  of  their  vibratile  cilia 


Fig.  301. 

Spore  of  Sphtrroplca 
(magnified). 


* b c * 

Fig.  302 

Spores  of  Sp/urroplra  in  course  of  germination 
(magnified). 


impresses  upon  the  spores  a slow  movement  of  rotation.  I have  seen 
the  antherozoids  agitate  themselves  confusedly  in  the  cavity  of  the 
sporange  during  more  than  two  hours.  This  movement  becomes 
slower  and  slower  by  degrees,  and  they  finish  by  attaching  themselves 
to  the  surface  of  the  young  spores.  We  can  then  see  one  or  two 
fix  themselves  by  the  cilia  and  the  beak  upon  each  of  these 
bodies,  remaining  as  if  implanted  there,  oscillating  for  some  time ; 
finally  they  become  quite  immovable,  and  attach  themselves  in  all 
their  length  upon  the  spore.  Their  bodies  lose  their  form ; and  are 
soon  nothing  .but  mucous  droplets,  of  which  a part  seems  to  be 
absorbed  by  the  spore.  The  primordial  spore,  now  fecundated,  soon 
becomes  covered  with  a true  cellular  membrane,  as  represented  in 
Fig.  301. 

When  these  spores  are  prepared  to  germinate,  their  contents  are 
subjected  to  many  modifications.  They  become  granulated,  assuming 
a sombre  tint  of  reddish  brown,  and  a transparent  circle  shows  itself  in 
the  centre.  The  reddish  matter  frequently  assumes  a greenish  tint 
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before  germination.  This  change  of  colour  proceeds  slowly  and  step 
by  step  from  the  exterior  of  the  spore  towards  the  centre  of  its  cavity, 
and  the  plastic  contents  finally  separate,  first  into  two,  then  into  four, 
and  ultimately  into  a much  greater  number  of  parts  (Fig.  302,  < 1 , b,  c), 
which  rupture  their  double  envelopes,  and  spread  themselves  freely  in 
the  water,  as  so  many  zoospores. 

The  form  of  these  zoospores  is  as  uncertain  as  their  size  and 
colour.  During  more  than  an  hour 
these  corpuscles,  furnished  with  two 
cilia  to  their  beak,  agitate  themselves 
by  a slow  jerking  movement,  interrupted 
from  time  to  time  by  long  pauses,  until 
it  almost  seems  as  if  they  had  lost  their 
power  of  movement,  when,  after  many 
hours  of  immobility,  they  suddenly  re- 
sume their  motion. 

When  these  zoospores  begin  to  ger- 
minate they  elongate  themselves  more 
and  more,  in  a spindle-like  form, 
swelling  in  the  middle,  as  in  Fig.  303, 
a,  b,  c,  d,  e,  f.  In  a short  time  the 
little  plant,  hitherto  formed  of  a single 
cell,  separates  into  two  equal  com- 
partments ; then,  successively,  into  a 
great  number  of  cells,  in  proportion  as 
they  grow ; becoming  finally  a young 
Sphceroplea, 

Such  is  a brief  history  of  Sphcero- 
plca  annuli  net,  in  which  the  descriptions 
of  M.  Cohn  are  only  slightly  abbre-  ■ 
viated.  The  strange  details  give  birth 
to  feelings  of  profound  admiration  in 
the  naturalist  and  thinker.  Here  are 
plants  placed  at  the  bottom  of  the 

vegetable  Scale  which  are  reproduced  Germination  of  Sphd-roplea  (magnified), 
by  the  emission  of  germs  gifted  with  a 

movement  of  their  own,  and  seemingly  guided  in  their  evolutions  by 
a true  kind  of  instinct. 

Fucace^e  are  seaweeds  which  closely  resemble  Confervaceoe  both 
in  structure  and  local  habitat.  They  differ  in  their  mode  of  repro- 
duction, the  antheridia  and  sporanges  being  contained  in  small 
spherical  cavities  which  raise  the  epidermis  of  the  frond  in  a wart- 
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like  manner,  and  finally  open  upon  the  surface  by  a pore  or  minute 
mouth,  to  allow  of  their  escape.  These  cavities,  or  conceptacles, 
also  contain  antheridia  filled  with  antherozoids.  Some  of  them  are 
used  as  food,  as  Alaria  esculenta  and  Fucus  vesiculosus,  which  are 
eaten  by  the  inhabitants  of  Scotland  and  Ireland,  and  the  natives  of 
the  shores  of  the  Pacific.  They  have  also  been  extensively  employed 
for  industrial  purposes,  both  in  our  own  and  other  countries,  in  the 
manufacture  of  kelp,  glass,  and  especially  iodine,  which  is  extracted 
from  many  species. 

Dr.  Lindley  divides  the  order  of  Fucacece  into  the  three  following 
sub-orders,  each  distinguished  by  its  own  peculiarities : — 


C Frond  mono-  or  pleio-siphonous,  without^  Including  Hydrogastrum 
. v \ bark,  the  utricles  forming  a lateral  branchlet,  ( and  Vaucheria  Dasycladus, 

*•  vaucheria.  < proceeding  from  the  upper  joint,  sometimes  v Ectocarpus,  Batrachospcr- 
kfrom  the  lowest.  ) mum,  and  Chordaria. 

(■  Frond  polysiphonous,  barked  and  jointed,  V Including  Sphacelaria, 
II  HaLYSERR/E.  < vesicles  scattered  over  the  surface  of  the  frond,  I Dictyosiphon,  Laminaria, 
tor  in  heaps.  J and  Sporochnus. 

(Frond  polysiphonous,  often  bladdery,  vesicles'! 
seatedinnollowconceptaclesforinedofafolding-y  Including  Lemanea,  Fu- 
in  of  the  frond,  pierced  by  a pore  and  surrounded  / cus,  Cystoseira,  Sargassum, 
by  flocks  ; conceptacles  scattered  or  collected  1 Turbinaria,  and  Seirococcus. 
upon  a receptacle.  / 


Two  species  of  Sargassum,  S.  vulgare  and  S.  bacciferum , are 
frequently  found  on  our  shores  as  far  north  as  the  mouth  of  the  Clyde 
and  the  west  coast  of  Scotland  ; but  they  are  mere  waifs  and  strays 
cast  with  other  tropical  productions  on  our  shores.  They  are  the 
“Gulf-weeds”  which  form  floating  meadows  in  the  midst  of  the  ocean. 
“ Midway  the  Atlantic,”  says  Maury,  in  his  “ Physical  Geography  of 
the  Sea,”  p.  88,  “in  the  triangular  space  between  the  Azores,  Canaries, 
and  the  Cape  de  Verde  Islands,  is  the  great  Sargasso  Sea,  covering  an 
area  equal  in  extent  to  the  Mississippi  valley  j it  is  so  thickly  matted 
over  with  the  Gulf-weed  that  the  speed  of  vessels  passing  through  it 
is  often  retarded.  When  the  companions  of  Columbus  saw  it,  they 
thought  it  marked  the  limits  of  navigation,  and  became  alarmed. 
To  the  eye,  at  a little  distance,  it  seems  substantial  enough  to  walk 

^ Tufts  of  Vaucheria  are  formed  of  a network  of  cylindrical  fila- 
ments, branching  and  continuous,  enclosing  green  granules  and  a 
colourless  mucilage.  This  small  plant,  common  enough  in  marshy 
places  is  rendered  very  remarkable  by  its  diverse  modes  of  repro- 
duction. It  has  been  the  subject  of  most  interesting  and  minute 
investigations  made  by  Thuret  and  Pringsheim.  Its  reproductive 
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spores  are,  as  we  shall  see,  gifted  at  one  period  of  their  existence 
with  a true  movement,  one  might  almost  believe  them  to  be  mobile 
animals.  This  very  remarkable  fact  shows  how  difficult  it  sometimes 
is  to  establish  precise  differences  between  plants  and  animals,  and  to 
define  absolutely  the  limits  of  what  are  sometimes  called  the  king- 
doms of  Nature. 


Fig.  304.— Transformation  of  Vaucheria  Fig.  305  —Spore  of 

(magnified).  Vanche  via  escaping. 


The  extremity  of  the  filaments  of  this  plant  are  swollen  into  a 
club-like  form,  and  the  green  matter  is  condensed  there  until  it 
assumes  a blackish  tint.  In  Fig.  304  are  represented  the  successive 
alterations  which  the  extremity  of  Vaucheria  presents  at  the  moment 
when  the  work  of  reproduction  is  in  progress.  The  letters  a b c <i  c 
indicate  the  progressive  modifications  which  takes  place.  According 
to  M.  1 huret,  the  granules  separate  themselves  slowly,  the  one  from 
the  other,  towards  the  base  of  the  club-like  swelling,  leaving  there  a 
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vacant  space.  The  granules  now  approach  each  other  again,  and  once 
more  form  a junction.  But  then  a great  change  takes  place,  for  this 
singular  operation  seems  to  determine  the  separation  of  the  mother 
plant  from  the  reproductive  body  or  spore.  Henceforth  the  spore  is 
invested  with  a proper  membrane,  and  possesses  a distinct  organisa- 
tion. This  is  the  moment  when  the  crisis  approaches.  The  upper 
extremity  of  the  spore  begins  to  protrude  (Fig.  305) ; at  the  same 
time  it  begins  to  turn  on  its  axis  so  completely  that  the  granules  con- 
tained may  be  observed  passing  rapidly  from  right  to  left,  and  from 
left  to  right,  as  if  they  moved  in  the  interior  of  a transparent  cylinder. 
The  narrow  opening  by  which  the  spore  seeks  its  egress  produces  a 
very  marked  state  of  strangulation.  In  a few  moments  it  succeeds 
in  disengaging  itself  and  throws  itself  into  the  water. 
Once  detached  from  the  mother,  the  individual  spore 
now,  as  represented  in  Fig.  306,  continues  to  turn  upon 
itself  unceasingly,  but  with  a very  irregular  motion,  its 
movement  being  now  quick  or  slow  in  one  direction, 
and  now  in  another.  - Generally  it  gains  the  edge  of  the 
object-glass  on  which  the  observation  is  being  made,  as 
if  it  sought  to  escape  from  its  prison-house.  Sometimes 
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^mS-  its  motion  is  arrested  for  an  instant,  and  immediately  it 


fied).  ' “ resumes  its  more  active  career. 

The  whole  surface  of  the  spore  is  covered  with  vibratile  cilia 
(Fie.  307),  which,  however,  are  quite  invisible  from  the  rapidity  o 
then-  motion.  In  order  to  see  them  properly  it  is  necessary  to  stop 
them  by  means  of  some  reagent,  such  as  opium  or  iodine.  1 he 
effect  of  this  application  is  very  remarkable.  The  opium  reduces 
the  movements  of  the  spores  of  the  Voucher ta  so  as  to  admit  of 
the  play  of  the  organs  being  quite  perceptible.  The  iodine  arrests 
them  suddenly,  and  makes  their  motion  more  perceptible  from 
the  suddenness  of  their  arrest.  The  solution  of  iodine  employed 
by  Thuret  contained  only  the  one  seven-thousandth  part  of  that 

substance.  . . r 

This  observer  has  succeeded  in  following  the  movements  cf 

a spore  of  Vaucheria  in  water  during  more  than  two  hours,  ''hen 
the  cilia  finally  cease  to  move,  the  spores  remain  immovable, 
and  soon  begin  to  germinate  (Fig.  308),  giving  birth  to  a new 

Vaucheria.  , . 

Ungers  remarks  upon  the  clubbed  Vaucheria,  l.  clavata,  are 
highlv  interesting.  While  examining  this  plant  it  seemed  to  him  tha 
the  vesicular  summits  had  the  power  of  contraction  and  that  b 
this  process  they  expelled  the  contained  spores,  which,  after  expul- 
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sion,  ascended  to  the  surface  of  the  water.  Happening  to  look  at 
the  surface  of  this  water,  he  was  surprised  to  find  it  covered  with 
small  globules  of  unequal  size,  swimming  freely  here  and  there,  and 
gliding  round  globules  that  remained  motionless,  stopping  and  again 
setting  themselves  in  motion,  like  animated  beings.  The  next  day  a 
great  number  of  these  globules  aggregated  round  the  bubbles  of  gas 
disengaged  from  the  Conferva- , and  floated  at  the  surface— some  dark 
green,  others  round  or  elongated,  but  evidently  in  a state  of  germina- 


Fig  307. 

Spore  with  its  Cilia 
(magnified). 


Fig.  308.  Fig.  309. 

Young  Vnucheria  Antlicridium  and  Sporange  of  Vaucheria 
(magnified).  a little  before  fecundation  (magnified). 


tion.  Other  globules  were  oval,  dark  at  one  extremity,  and  almost 
transparent  at  the  other,  which  swam  freely  about  j within  the  space 
of  an  hour  he  succeeded  in  tracing  not  only  the  diminution  of 
apparent  vitality  in  these  mobile  globules,  but  their  subsequent 
development  into  germinating  plants. 

The  French  botanists  are  more  cautious  in  expressing  their  views  ; 
they  dare  not  pronounce  upon  the  animality  of  these  beings ; and 
the  researches  of  M.  Decaisne  prove  beyond  a doubt  the  vegetable 
nature  of  the  so-called  zoospores,  a doctrine  to  which  the  more 
eminent  English  physiologists  had  long  given  their  adhesion. 

When  the  spore  has  become  fixed,  it  develops  itself  regularly ; its 
progress  is  easily  followed  under  the  microscope.  The  elongation  of 
the  filaments  takes  place,  so  to  speak,  under  the  eye. 

Besides  these  non-sexual  multiplications  by  zoospores,  there  has 
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been  recently  discovered  in  the  same  plant  a true  sexual  reproduction, 
produced  by  the  assistance  of  two  distinct  organs,  borne  at  a little 
distance  the  one  from  the  other  on  the  filaments.  The  anihendium 
(Fig  -tog,  b)  is  a sort  of  short  branch,  re-curving  as  it  were  upon 
itself  like  a snail  or  small  horn.  The  other,  a,  is  a sort  of  shell, 
light'  and  thin,  and  fashioned  like  a beak,  which  is  the  sporange. 
These  two  organs  are  separated  the  one  from  the  other  upon  the 
tube  which  carries  them  by  a transverse  chamber.  In  the  interior  ot 
the  sporange,  and  towards  its  base,  certain  green  granules  are  found, 
while  towards  the  beak  is  a colourless  matter,  very  finely  granulated. 

At  the  extremity  of  the  antheridium,  which  is  bounded  by  a thin 
partition,  a great  number  of  small  spindle-shaped  corpuscles  are 

found,  more  or  less  surrounded  by  a colourless  mucilage. 

Such  is  the  state  of  things  when  fecundation  takes  place.  At  this 
moment  the  membrane  of  the  sporange  is  broken  at  its  tip,  and  some 
of  the  matter  contained  in  this  sac  is  poured  out  through  the  opening  . 
(Fig  410).  Immediately  after  the  sporange  opens,  the  antheridium, 
L a marvellous  coincidence,  opens  also  at  its  extremity,  and  pours 
out  its  contents.  The  innumerable  spindle-like  corpuscles  of  mmutu 
size,  that  is  to  say,  aniherozoids,  now  issue  from  the  anthend  a They 
penetrate  the  adjacent  opening  of  the  sporange  (Fig.  31 1),  filling  it 
almost  entirely.  Arrived  at  the  surface  of  the  mucous  and  granular 
layer  which  prevents  them,  by  its  consistence,  from  penetrating 
further,  they  advance  and  retire,  continuing  this  backward  and 
forward  motion  during  the  next  half-hour,  presenting  a m0b  .*1 
gidar  spectacle  to  the  observer.  A partition  is  then  formed  m 
advance  of  the  mucous  layer,  which  prevents  the  further  actio 
of  locomotive  corpuscles  from  exercising  themselves  upon  it. 
?he£Tovemen,s  Jill  endure  for  another  hour;  W 
gradually  slower  and  slower,  ceasing  entrrely  at  the  end  ol  a 

fe'V  loTafter  the  introduction  of  the  aniherozoids  into  the  sporange 
that  a large  cell  or  spore  forms  itself  in  the  interior  of  the  sporange, 
which  completely  fills  it.  At  first  greenish,  this  cellule  becomes] 
mler  bv  de  grees  * and  presents  in  its  interior  many  larger  bodies  ol  a 
Sikv  Wn ml  3 4 Sometimes  it  is  isolated  from  the  tube  in 
conseauence  of  the  membrane  of  the  sporange  beginning  to 
decompose  At  a certain  time-that  is,  in  about  three  month  - 
Ins  spore  begins  to  recover  its  green  colour  ; it  becomes  elongated 

slowly,  and  soon  assumes  the  form  of  a young  tube  o aUC. .ie”a!  { an't 
in  a short  time  it  is  a perfect  reproduction  of  the  mother  plant 

(Figs.  313  and  314) 
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Such  is  the  double  and  singular  mode  of  fecundation  in  the 
Vaucheria.  It  was  foreseen  by  Vaucher,  who  recognised  the  first, 
and  suspected  the  importance  of  the  antheridia ; but  we  are  indebted 


„ rFi?-  3t°  . . , Fig- 3”-  Fig.  312. 

aporange  of  1 auchcna  previous  Antherozoids  penetrating  Formation  of  Spore 
to  fertilisation  (magnified).  the  Sporange (magnified).  (magnified). 


to  I ringsheim,  an  able  German  anatomist,  for  the  complete  and 
circumstantial  relation  which  is  here  presented. 

1 he  Fuats  vesiculosus  (Fig.  315)  is  the  commonest  and  best 
known  of  all  the  marine  algre.  It  is  found  on  all  the  shores  of 


i 'gs-  3'3.  314.— Spores  of  Vaucheria  germinating  (magnified!. 


Europe ; and  in  the  North  Sea  it  grows  so  abundantly  that  it  is  used 
for  domestic  purposes,  such  as  roofing  houses.  It  is  also  cut  twice  a 
>ear  in  some  places,  in  order  to  extract  carbonate  of  soda  from  its 
ashes.  I he  plane  part  of  its  bifurcated  frond  is  studded  with 
g obular  vesicles,  or  air-bags,  which  are  probably  intended  to  sustain 
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the  plant  in  the  water  and  perform  the  functions  of  the  swimming  t 
bladder  in  fishes.  Certain  minute  tubercles  invest  the  extremity  of 
the  bifurcations  of  the  frond. 

If  portions  of  the  plant  are  taken  out  of  water  at  the  time  when 


Fig.  315.  — Fucus  ’.'eskulosut. 


the  tubercles  are  fully  developed,  it  is  sometimes  observed  that  their 
orifice  is  closed  by  a drop  of  reddish  liquid,  while  other  portions  01 
the  same  plant  present  in  similar  circumstances  a sort  of  secretion, 

no  longer  red,  but  olive.  . , • 

This  change  of  colour  seems  at  first  glance  to  indicate  a physio- 
logical difference  in  the  tubercles  borne  upon  the  different  lronds. 
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The  fact  seems  to  be  that  each  of  these  tubercles  is  only  a cavity  or 
conceptacle,  enclosing  in  the  one  case  a fecundating  apparatus,  in 
the  other  a fruit-bearing  organ  ; and  these  organs  are  borne  upon 
separate  tubercles.  Fucus  vesiculosus  may  therefore  be  considered  as 
dioecious.  “The  fructification  of  the  Fuceae,”  says  M.  Thuret,  “is 
contained  in  small  spherical  cavities  situated  beneath  the  epiderm, 
called  conceptacles.  These  are  completely  closed  at  first,  but  open 
eventually ; they  open  at  the  surface  of  the  frond  by  a small  pore,  or 
mouth,  through  which  the  reproductive  bodies  escape,  assisted  by 


Fig.  316.— Transverse  section  of  the  Conceptacle  (magnified). 


jointed  and  branched  hairs,  or  cilia,  which  line  the  conceptacle 
which  supports  the  antheridia,  and  it  is  at  their  base  that  the 
spores 'are  fixed.  In  certain  species,  sporanges  and  antheridia  are 
found  in  the  same  conceptacle  ; in  others,  on  the  contrary,  these 
organs  are  produced  in  different  conceptacles,  and  on  different 
individuals.” 

The  male  conceptacle  of  F.  vesiculosus  (Fig.  316)  is  found  to 
contain  small  ovoid,  transparent  sacs.  These  are  the  antheridia 
which  are  inserted  or  supported  upon  the  branched  reticulated  hairs 
which  line  the  conceptacle.  They  enclose  at  first  granular  and 
colourless  matter,  but  in  time  it  condenses  into  little  bodies  forming 
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a greyish  mass,  sprinkled  with  orange  or  reddish  spots.  These 
corpuscles  are  the  antherozoids,  which  are  so  packed  that  neither  form 
nor  structure  can  be  recognised.  The  antheridia  of  Fucus,  Ozothallia, 
Pelvetia,  and  Himanthalia,  have  a double  envelope  ; that  is,  the  sac 
in  which  they  are  contained  is  itself  inclosed  in  another  of  the  same 
description,  which  remains  fixed  to  the  hair  on  which  it  was  pro- 
duced, while  the  inner  one  is  expelled  through  its  summit  and  tails 
into  the  conceptacle,  whence  it  glides  as  far  as  the  mouth.  I he 


Fig.  317.— Transverse  section  of  the  Conceptacle  enclosing  Spores  (magnified). 


antherozoids  which  fill  it  soon  become  violently  agitated;  the  sac 
opens  at  one  or  both  ends,  through  which  they  force  their  way  into 
the  water,  and  disperse.  In  Halidrys,  Pycnophycus,  and  Cystoseira, 
the  second-  envelope  is  absent,  the  outer  sac  only  is  fo«nd  attached 
to  the  jointed  hairs,  and  the  antherozoids  are  compelled  directl)  anti 
in  a mass,  remaining  for  a time  in  ceaseless  struggling,  and  turning 
upon  one  another  before  dispersing  in  the  liquid,  where  they  mm  e 
with  great  vivacity.  Their  locomotive  organs  consist  of  ; 

greatly  attenuated,  the  shorter  of  which  appears  to  be  m.ser  > 

smallest  extremity  of  the  body,  which  is  always  in  advance  during  its 
progress.  The  second  cilium  is  drawn  behind  the  corpuscle. 
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In  what  botanists  designate  the  female  conceptacle  of  Ft/a/s 
vesiat/osup  (Fig.  317),  certain  membranous  sacs,  more  or  less  spherical 
or  ovoid,  are  found,  enclosing  a rounded  opaque 
mass,  of  a greyish  brown,  divided  into  eight  parts. 

These  sacs  or  sporanges,  are  borne  upon  a short 
peduncle,  and  surrounded  by  articulated  filaments. 

When  the  sporange  opens,  as  the  antherozoid  does 
at  a given  moment,  the  mass  which  it  contains  is 
set  at  liberty,  still  preserving  its  original  form,  so 
long  as  an  inner  sac  which  exists  is  sufficiently 
strong  to  hold  it  together.  But  matters  do  not 
remain  long  in  this  state ; the  spores  isolate  them- 
selves more  and  more  in  the  membranous  envelope 
which  confines  them,  and  finally  they  become  free. 

They  are  then  perfectly  round,  of  an  olive  yellow, 
and  absolutely  destitute  of  skin. 

M.  Thuret,  to  whom  we  are  indebted  for  some 
excellent  observations  on  the  structure  of  these 
vegetables,  has  established  by  his  experiments 
what  becomes  of  the  spores  when  disengaged 
from  their  envelope.  “If  the  male  fronds,  which 
are. easily  recognised  by  the  yellowish  colour  of 
their  receptacles,’’  he  says,  “are  placed  for  a short 
time  in  a humid  atmosphere,  an  effect  is  produced 
analogous  to  what  has  been  described  in  the 
female.  The  antheridia,  expelled  in  immense 
quantities  from  the  conceptacles,  form  on  the 
surface  of  the  frond  at  each  ostiole,  or  mouth, 
small  viscous  protuberances  of  an  orange  colour. 

When  a portion  of  the  viscous  matter  is  detached 
with  a needle’s  point,  and  examined  with  the 
microscope  in  a drop  of  sea-water,  it  is  seen  that 
it  is  entirely  composed  of  antheridia,  which  almost 
immediately  discharge  the  antherozoids  which 
they  contain.  These  move  about  with  the  utmost 
activity,  and  their-  movements  are  prolonged 
sometimes  till  the  next  day,  diminishing  in  their 
intensity,  however,  and  by  the  third  day  at  latest 
they  have  become  decomposed.  Vig.  318.— ta  «<>,/<■*« 

“ In  order  to  fecundate  the  spores  and  pre- 
pare them  for  germination,  it  is  necessary  to  mix  them  with  the  water 
which  contains  some  antheridia.  If  the  experiment  is  made  upon  a 
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glass  plate,  and  the  antherozoids  are  present  in  considerable  quantities, 
one  of  the  most  curious  spectacles  which  the  study  of  these  interesting 
plants  can  produce  will  be  presented  to  the  observer.  The  anthero- 
zoids, attaching  themselves  in  great  numbers  to  the  spores,  communi 
cate  to  them,  by  means  of  their  vibratile  cilia,  a movement  of  rotation, 
sometimes  very  rapid.  Sometimes  the  entire  field  of  the  microscope 
is  covered  with  these  thick  brownish  spheres,  bristling  with  anthero- 
zoids, which  roll  themselves  about  in  all  directions,  surrounded  with 
swarms  of  these  corpuscles. 

“In  about  half  an  hour,  rarely  longer,  this  movement  of  the 
spores  ceases  ; the  antherozoids  continue,  however,  to  be  agitated 
for  some  time,  but  with  diminished  activity,  until  all  movement  is 
finally  arrested.  From  the  day  after  the  spores  are  thrown  into 
contact  with  the  antherozoids  they  are  already  invested  with  a mem- 


brane.” 

M.  Thuret  remarks  on  this  movement  of  rotation  among  the 
spores,  that  the  phenomenon,  however  curious,  does  not  perhaps 
merit  much  consideration.  He  does  not  think  it  necessary  to  the 
fecundation  of  the  spores,  and  does  not  admit  that  the  movement 

takes  place  in  Nature.  ...  . 

Ceram  1 ACER'S  are  seaweeds  distinguished  by  then  rose  and  purplish, 
rarely  olive  or  violet,  colour,  hence  called  Rose-tangles.  They  are 
cellular,  or  rather  tubular,  unsymmetrical  bodies,  their  cells  being 
occasionally  only  polygonal.  They  are  multiplied  by  means  ot 
tetraspores  and  sphaerospores  formed  in  fours,  or  within  a transparent 
perispore,  or  mother  cell.  The  variety  in  thejr  fructification  as  Dr 
Lindley  remarks,  “ seems  to  indicate  then  being  the  highest  form  of 
Algales.”  They  are  entirely  marine  species,  and,  according  to 
Endlicher,  they  chiefly  abound  between  the  350  and  48°  N lat., 
diminishing  in  number  towards  the  pole  and  the  equator,  and  being 
rare  in  the  southern  hemisphere.  It  is  among  the  genera  of  tins 
order  that  the  more  gelatinous  Seaweeds  occur : the  material  out  of 
which  the  swallows  construct  the  edible  nests  so  valued  by  the 
Chinese  has  been  supposed  to  be  Gelidium.  Plocaria  compress d and 
Chondrus  crispus  possess  similar  qualities.  Rhodomemapahnata,  the 
Dulse  of  th<S  Scottish  coast,  the  Dillesk  of  Ireland,  and  the  Saccharine 
Fucus  of  the  Icelanders,  is  eagerly  sought  on  the  coasts  throughou 

the  maritime  countries  of  Europe.  . 

The  Characeze  are  aquatic  plants,  composed  of  an  axis  consisti  g 
of  parallel  tubes,  which  are  either  transparent  or  encrusted  with  car- 
bonate of  lime,  and  of  whorls  of  symmetrical  tubular  branches  , they 
are  multiplied  by  spiral-coated  nucules  filled  with  starch.  Among  t e 
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most  obscure  creations  of  the  vegetable  world  in  regard  to  their  re- 
productive organs,  their  transparency  makes  them  interesting  objects 
of  investigation,  and  they  were  the  first  in  which  an  actual  circulation 
of  sap  was  observed.  They  inhabit  stagnant,  fresh,  or  sea  water,*  and 
live  always  immersed,  giving  out  a fetid  odour,  and  having  a dull 
greenish  colour.  Their  stems  are  regularly  branched,  brittle,  and  sur- 
rounded here  and  there  by  smaller  branches  or  whorls,  the  axils  of 
the  uppermost  whorls  concealing  the  reproductive  organs,  consisting 
of  a nucule,  or  sporange,  and  a.  globule  representing  the  antheridium.  ° 
The  order  consists  of  three  genera,  Char  a,  Nitella,  and  Charopsis ; 
the  first  containing  on  the  outsides  of  its  central  tube  a thick  layer  of 
calcareous  matter,  which  is  the  result,  according  to  Greville,  of  the 
peculiar  economy  of  the  plant  itself,  and  according  to  Brewster, 
analogous  to  the  silicious  deposit  on  Equisetum.  Nitella , on  the 
1 contrary,  is  transparent,  and  free  from  all  foreign  matter.  This 
property  seems  to  have  recommended  it  as  a subject  for  experiment. 
If  the  stem  of  any  transparent  Chara  is  examined  with  a good  micros- 
cope, a distinct  current  will  be  seen  to  take  place  in  every  tube  of 
which  the  plant  is  composed,  setting  out  from  the  base  of  the  tubes  to 
i the  apex,  and  returning  in  C.  vulgaris  at  the  rate  of  about  two  lines 
i per  minute ; this  movement  is  destroyed  by  the  application  of  a few 
drops  of  spirits,  by  pressure,  or  by  lacerating  the  tube.  M.  Thuret’s 
account  of  the  structure  and  action  of  these  plants  is  interesting : — 

1 he  antheridia  in  all  the  species  are  in  the  form  of  orange-red 
. globules,  immediately  below  the  spore-cases.  These  globules  consist 
cof  eight  slightly  concave  triangular  valves,  crenulate  at  the  edge,  the 
’.crenulatures  dove-tailing  together  so  as  to  form  a sphere  when  united, 
.each  crenulature  corresponding  to  a partition  directed  towards  the 
.centre  of  the  cell,  occupying  about  a third  of  the  breadth  of  each 
valve;  that  part  which  is  turned  towards  the  centre  of  the  antheridium 
‘is  clothed  with  a lining  of  red  granules,  the  rest  of  the  cell  containing 
a colourless  liquid  which  gives  it  transparency,  and  produces  the 
■appearance  of  the  antheridium  being  surrounded  by  a whitish  ring, 
-lo  the  centre  of  each  valve  is  attached  an  oblong  vesicle  filled  with 
■.orange-coloured  granules  arranged  in  lines,  and  presenting  a very 
remarkable  circulation.  The  eight  vesicles  emanating  from  the  eight 
^valves  converge  in  the  centre  of  the  antheridium,  where  they  are 
^united  by  a small  cellular  mass;  while  a ninth  vesicle  of  the  same 
^nature,  but  larger  and  bottle-shaped,  fixes  the  antheridium,  its  broad 
base  being  attached  to  a branch  of  the  plant,  while  its  other 
exj.remity>  penetrating  the  four  lower  valves,  is  fixed  in  the  ceniral 
ce  lular  mass  of  the  antherid.  From  this  point  proceed  a number  of 
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wavy  transparent  tubes  divided  by  partitions,  in  each  joint  of  which 
is  borne  a thread-like  antherozoid  rolled  up  on  itself  several  times. 
When  these  tubes  are  young  their  joints  contain  only  a small 
granular  mass  forming  a nucleus  of  oval  form  and  greyish  colour. 
This  nucleus  subsequently  disappears,  leaving  a brilliant  point  en- 
circled with  black  on  each  side  of  the  joint.  Hus  is  the  first 
indication  of  the  appearance  of  an  antherozoid,  and  it  is  produce* 
by  the  circumvolution  of  their  thread-like  body  By  degrees  the 
antheridium  dehisces ; the  valves  or  cells  turn  back  on  the  branc  1 
dragging  with  them  the  oblong  central  vesicle,  to  the  extremity  of  1 
which  a portion  of  the  cellular  mass  adheres,  bearing  the  tubes  I 
filled  with  antherozoids.  These  now  present  themselves,  under  the 
microscope,  twisting  and  turning  in  all  directions  in  the  cavity  whic 
contains  them.  They  eventually  escape  by  a sudden  movement  1 
which  resembles  the  action  of  a spring.  When  free  they  resembea 
thread  twisted  up  into  a corkscrew  form  with  three  or  four  turns,  like 
Se  fragments  oPf  spiral  vessels.  The  field  of  the  microscope  is 
quickly  covered  with  little  thread-like  bodies  swimming  with  a 
singular  tremulous  motion.  They  turn  upon  their  axis,  always  pre- 
serving the  screw  form,  for  their  spiral  seems  to  be  somewhat  stiff 
Their  motion  seems  to  be  caused  by  the.  continual  agi  anon  o U»o 
lone  cilia  of  excessive  fineness,  which  spring  from  a little  behind  the 

emends’  by  .[°dine- 

ammonia  and  the  acids  stop  these  movements,  the  cilia  resisting  the 

Sn7  ammonia  longer  /ban  *he  other parts  of  S 

The  nhenomena  which  he  has  described  M.  I huret  consiucis 

unquestionably  of  the  same  nature  as  in  the 

being  as  he  believes,  impregnation  j to  which  purpose  t • 1 

gimn' seems  to  be  sp^lfy  adapted,  Wng  =ou„«d  by  five  ceUs 

surrounding  a small  canal,  forming,  " cn  ) »’  ‘ , reproductive 

coronet,  which  disappears  at  a later  period,  when  the  reproauc  | 

body  has  arrived  at  a certain  stage  of  growth. 

Alliance  II. — I ungales. 

The  Fungi,  or  Mushrooms,  form  an  extensive  section  °f 
gens.  Their  best-known  form  is  the  Mushroom,  uui  me 
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includes  forms  of  infinite  diversity,  the  least  noticeable  of  which 
perhaps  are  the  minute  kinds  which  appear  in  and  upon  decom- 
posing fluids,  and  as  vegetable  parasites  upon  many  living  animals 
and  plants.  All  alike,  however,  consist  exclusively  of  cellular  tissue, 
although  they  differ  widely  in  their  outward  appearance,  and 
especially  in  the  nature  of  their  reproductive  organs.  Fungi,  in  fact, 
may  be  divided  into  two  great  sections,  characterised  by  the  mode  in 
which  their  reproductive  bodies  are  formed.  In  one  section  minute 
bodies,  called  sporidia,  are  contained  in  enlarged  cells,  called  asci. 
But  in  the  section  to  which  the  Mushroom  belongs  the  spores  are 
simply  the  terminal  joint  or  joints  of  the  component  threads  or  cells. 
F ungi  vary  widely  in  form,  size,  colour,  and  duration  ; but  one  of  their 
most  common  characteristics  is  rapid  growth  and  brief  duration. 
The  most  conspicuous  species  are  distinguished  by  elegance  of  shape 
and  bright  glossy  colours ; but  nothing  can  exhibit  greater  extremes 
of  development  if  the  highest  and  lowest  forms  are  contrasted ; the 
large  fleshy  Boletus , for  example,  which  grows  on  the  trunks  of 
trees,  and  the  microscopic  Mould,  composed  of  threads  much  too 
delicate  to  be  distinguished  by  the  naked  eye.  Viewed  in  their 
whole  extent,  the  Fungi  may  be  described  as  cellular  flowerless 
plants,  nourished  through  their  thallus  or  mycelium , living  in  air 
destitute  of  gonidia,  propagated  by  spores,  colourless  or  brown,  and 
sometimes  enclosed  in  asci. 

The  Fungi  are  very  extensive  as  regards  genera  and  species. 
N ew  forms  are  being  constantly  added.  “ In  their  simplest  forms,” 
says  Dr.  Lindley,  “Fungi  are  little  articulated  filaments,  composed  of 
simple  cellules  placed  end  to  end ; such  is  the  mouldiness  found 
upon  various^substances,  the  mildew  of  the  Rosebush,  and,  in  short, 
all  the  tribes  of  Mucor  and  Mucedo;  in  some  of  these  the  joints  dis- 
articulate and  appear  to  be  capable  of  reproduction;  in  others, 
spores  collect  in  the  terminal  joints,  and  are  finally  dispersed  by  the 
rupture  of  the  cellule  that  contained  them.  In  a higher  state  of 
composition  they  are  masses  of  cellular  tissue  of  a determinate  figure, 
the  whole  centre  of  which  consists  of  spores  attached,  often  four 
together,  to  the  cellular  tissue,  which  at  length  dries  up,  leaving  a 
dust-like  mass,  intermixed  more  or  less  with  flocci,  as  in  the  puff- 
balls; or  sporidia,  contained  in  membranous  tubes,  or  asci,  like  the 
thecae  of  Lichens,  as  in  Splueria.  In  their  most  complete  state  they 
consist  of  two  surfaces,  one  of  which  is  even  and  imperforate,  like 
the  cortical  layer  of  Lichens ; the  other,  separated  into  plates  or 
cells,  and  called  the  hymenium,  to  whose  component  cells,  which 
form  a stratum  resembling  the  pile  of  velvet,  the  spores  arc  attached 
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by  means  of  little  processes,  and  generally  in  fours,  though  occa- 
sionally the  number  is  either  less  or  greater. 

A most  formidable  array  of  Fungi  which  are  parasites  on  man 
and  living  animals,  can  be  adduced.  Still  more  numerous  are 
those  which  infest  fruits  and  vegetables.  Smut  in  wheat  and  other 
cereals  is  produced  by  Usti/ago  car bo ; rust  is  produced  by  Pucania 
graminis.  The  potato  disease,  which  caused  such  distress  in  many 
quarters  of  the  globe  a few  years  ago,  is  due  to  the  attack  of 
Peronospora  in/estans ; the  spores  of  which,  according  to  Berkeley, 
are  supposed  to  attack  the  leaves,  causing  disease  in  them,  which 
afterwards  extends  to  the  tubers.  The  dry  rot  in  timber  is  another 
form  of  Fungus. 

Fries,  whose  work  is  the  foundation  of  most  of  the  modern 
arrangements  of  this  immense  family,  separates  them  into  six 
classes. 

The  following  arrangement  taken  from  Berkeley,  is  essentially 
that  of  Fries  with  slight  modifications  : — 

Division  i. — Sporifera.  Spores  naked. 

Class  i.  Hymenomycetes. — Hymenium  free,  mostly  naked,  or  if  enclosed 
at  first,  soon  exposed.  ' 

Class  2.  GasUromycetes.  — Hymenium  enclosed  in  a peridium,  seldom 
ruptured  before  maturity. 

Class  3.  Coniomycetes.— Spores  mostly  terminal,  seated  on  inconspicuous 
threads,  free  or  enclosed  in  a perithecium. 

Class  4.  Hyp  homy  celts.  -Spores  naked,  variously  seated  on  conspicuous 
threads  which  are  variously  compacted ; mostly  small  in  proportion 
to  the  threads. 

Division  2.— Sporidiifera.  Sporida  in  ascL 

Class  5.  Physomycetes. — Fertile  cells  seated  on  threads,  not  compacted 

into  an  hymenium.  , , „ , , 

Class  6.  Ascomycetes. — Asci  formed  from  the  fertde  cells  of  an  hymenium. 

Fungi  are  leafless,  stemless,  and  rootless ; they  respire,  producing 
thereby  carbonic  acid,  like  the  flowers  of  plants  and  animals. 

The  organs  of  vegetation  and  those  of  reproduction  are  quite 
distinct.  The  first  are  composed  of  a felt-like  substance,  consisting 
of  very  thin  interlacing  filaments,  tcrnied  mycelium.  Ihis  mycelium 
is  subterranean,  not  very  apparent,  and  often  doomed  to  immediate 
destruction.  It  is  upon  the  mycelium  that  the  apparatus  of  repro- 
duction, large  in  size  compared  with  the  organs  of  vegetation,  and 
often  different  in  kind  for  the  same  species,  develops  itself,  this 


FUNGALES. 


26l 


multiplicity  of  reproductive  organs  is  recognised  in  certain  species 
of  which  we  shall  have  occasion  to  speak;  the  Oidium  TuckerL 
u uch  attacks  the  Vine,  is  supposed  to  be  a particular  state  of  ah 
brysiphc,  a genus  in  which  five  distinct  kinds  of  reproductive  apm- 
ratus  is  noted.  11 

Fungi  exist  under  the  most  opposite  conditions,  and  in  every  kind 
of  locality.  Some  appear  on  the  surface  of  the  earth,  as  the  cultivated 
Mushroom,  the  edible  Boletus,  the  Morel,  the  Puff-ball,  &c  Some 
grow  upon  the  trunks  of  trees,  upon  branches,  and  upon  leaves; 
others,  as  the  Truffle,  are  found  tuned  m the  earth  at  a considerable 
depth.  thousands  of  small  species  live  as  parasites  upon  other 
p ants ; the  Oidium  Tucken  on  the  Vine,  Peronospora  infestans 
on  the  Potato.  Others  attack  animals.  No  one  is  ignorant  that 
the  malady  which  destroyed  so  many  silkworms  in  the  nurseries 
in  the  south  of  France  was  produced  by  a Fungus  which  de- 
\ e oped  itself  m the  interior  of  the  living  larvae.  In  short 
these  microscopic  and  encroaching  objects  attack  even  the  skin 
and  mucous  membrane  of  man  and  animals,  producing  new  and 
dangerous  diseases. 

Mushrooms  in  many  countries  are  a source  of  nourishment  to  the 
poor,  who  look  for  their  return  as  a providential  manna.  But  others 
conceal  a mortal  poison.  Animals,  such  as  worms,  insects,  and  snails, 
teed  upon  them.  It  is  not,  therefore,  without  use  that  Nature  has 
scattered  them  with  so  much  profusion  over  the  globe.  It  would  be 
out  o place  to  enter  here  upon  an  elaborate  consideration  ofFungales 
in  general.  We  must  therefore  limit  our  remarks  to  a few  types 
selected  from  the  best  known  species  among  those  which  interest  us 
rom  their  utility,  or  from  the  dangerous  maladies  to  which  they  give 


The  common  Mushroom  ( Agaricus  campestris)  -will  serve  as  an 
example  of  the  class  Hymenomycetes.  This  species,  commonly  raised 
lor  the  table  (Fig.  319),  consists  of  a footstalk,  or  stipes , ranging  from 
an  inch  and  a half  to  two  inches  and  a half  in  height.  When  young 
they  resemble  little  balls,  usually  called  Button  Mushrooms.  After- 
wards, when  the  stalk  appears,  the  cap  separates,  and  it  becomes 
convex  or  slightly  conical,  of  a white  or  palish  yellow,  with  rose- 
coloured  gills,  and  a thick  white  fleshy  cap.  At  a more  advanced  age 
the  cap  becomes  concave,  the  colour  grey,  and  the  gills  nearly  black. 
A whitish  membrane,  like  a species  of  veil,  at  first  entirely  covers  the 
young  gills,  forming  afterwards  a sort  of  collar,  more  or  less  perfect, 
round  the  stalk. 

I he  f ield  Mushroom  grows  naturally  upon  the  grass  sward  where 
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it  is  exposed  to  the  sun.  It  is  also  obtained  by  culture  in  dark  places 
where  there  are  heat  and  moisture,  as  in  caves  and  quarries.  But  it 
is  necessary  to  guard  against  its  being  confounded  with  other  species 
which  are  dangerous  poisons ; such  are  the  Fly  Mushroom  (A. 
muscarius ) and  A.  vernus , which  is  distinguished  by  the  footstalk 


Fig.  319. — Agaric  us  campcstris. 


being  bulbous  at  the  base,  enveloped  as  by  a purse  (volva),  and  by 
the  colour  of  its  gills,  which  are  not  flesh-coloured,  as  in  A.  eampestns , 
but  of  a pale  whitish  colour.  That  we  may  have  some  exact  idea  of 
the  structure  of  the  Mushrooms  in  general,  let  us  consider  the 

structure  of  the  comestible  species. 

Let  us  detach  one  of  the  laminre,  or  gills,  which  occupy  the  lower 
face  of  the  cap.  We  shall  readily  observe,  by  looking  at  it  through 
a lens,  that  the  two  surfaces  are  of  a velvety  texture ; but  it  is 
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only  through  the  microscope  that  their  true  organisation  can  be 
appreciated. 

If  a transverse  incision  is  made  in  the  thinner  parts  of  these 
laminae  perpendicular  to  their  surface,  we  may  assure  ourselves  that 
each  presents  three  very  distinct  layers : the  middle  layer  being 
in  connection  with  the  substance  of  the  cap,  and  bearing  the 
perpendicular  elements  of  the  two  others.  These  elements  consist 
of  cells  of  three  distinct  kinds  (Fig.  319,  4).  The  first  are  shorter 
than  the  others,  carrying  nothing  at  their  free  extremity;  the  next 
are  a little  longer,  terminating  in  four  points,  which  each  bear  a small 
spherical  sac  at  their  summit  (Fig.  319,  5);  the  third  are  much 
larger,  but  have  neither  point  nor  sac  at  their  extremity. 

We  are  assured  by  experiment  that  the  little  sacs,  disposed  in 
fours  at  the  summit  of  the  centre  cells,  are  the  reproductive  organs, 
which  germinate  and  reproduce  the  mother  plant.  We  call  them 
spores;  the  cellules  which  support  them  are  called  basidia.  The 
result  of  the  germination  of  these  spores  is  that  mycelium  of  which  we 
have  already  spoken  as  being  the  vegetative  apparatus  of  the  Fungi, 
which  is  seen  in  the  form  of  filaments  at  the  foot  of  the  Mushroom  in 
Fig-  319,  i-  Fragments  of  this  mycelium  can  multiply  the  plant 
much  as  a fragment  of  rhizome  of  a phanerogamous  vegetable  does. 
It  is  on  this  principle  that  gardeners  sow  the  mycelium,  which  they 
term  mushrootn  spawn , and  which  may  be  preserved  for  many  years 
without  losing  its  germinating  properties.  In  cultivating  Mushrooms 
a hotbed  is  prepared,  consisting  of  horse-dung,  covered  with  a bed  of 
earth  of  about  three  feet  thick,  in  which  the  mycelium  is  planted, 
watering  it  from  time  to  time  in  order  to  maintain  a certain  degree  of 
humidity.  In  a short  time  small  tubercles  will  appear,  which  at  a 
later  period  become  young  mushrooms. 

The  Truffle,  belonging  to  the  class  of  Ascomycetes,  has  its 
membranous  sporangia,  or  asci  scattered  on  a serpentine  vein-like 
hymenium,  and  enclosed  in  a stout  coat  or  peridium.  The  species 
are  very  generally  diffused  over  the  temperate  parts  of  the  globe, 
growing  ten  or  twelve  inches  beneath  the  surface  of  the  soil. 

The  Common  Truffle  (T.  cestivum)  is  of  irregular  form,  nearly 
black  in  colour,  and  warty  in  appearance.  It  seems  to  affect  the 
soil  covered  with  woods,  especially  oak  and  beech  woods,  but  there 
is  no  reason  to  suppose  that  there  is  anything  approaching  a parental 
bond  between  the  Truffle  and  the  roots  of  trees  among  which  it  grows 
by  preference.  It  develops  itself  by  sporidia,  which  make  their 
appearance  in  the  matured  plant.  They  are  singularly  small,  some- 
thing less  than  the  one-thousandth  part  of  an  inch  in  length.  When 
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the  truffle  is  left  after  maturity  to  decompose  in  the  sun,  these 
sporidia  produce  whitish  filaments,  analogous  to  the  mycelium  of 
the  Hymenomycetes. 

If  we  examine  the  soil  of  a truffle  bed  in  Poitou,  in  the  month  of 
September  for  instance,  we  find  that  it  is  traversed  by  great  numbers 
of  these  white  cylindrical  threads,  composed  of  microscopical  fila- 
ments. These  threads  are  divided  into  cells  by  internal  transverse 
partitions,  and  are  in  continuation  with  a floccose  mycelium  of  the 
same  nature,  which  surrounds  the  young  truffles,  forming  round  them 
a sort  of  white  packing,  some  twentieth  part  of  an  inch  thick.  These 
filaments  connect  themselves  directly  with  the  external  layer  of  the 
young  truffle.  But  this  enveloping  network  is  soon  destroyed;  at 
first  slowly  and  partially,  then  entirely,  and  the  truffle  appears  com- 
pletely isolated  in  the  soil.  The  structure  of  the  Truffle  is  much 
more  complicated  than  was  formerly  imagined;  and  we  are  indebted 
to  the  works  of  the  brothers  Tulasne  for  much  that  we  now  know 
respecting  the  organisation  of  this  singular  vegetable. 

The  young  Truffles  present  very  irregular  sinuous  cavities, 
partially  communicating  with  each  other,  which  end  sometimes  on  a 
single  opening  corresponding  with  an  exterior  depression,  sometimes 
on  many  points  of  the  surface.  When  more  advanced  in  age.  they 
are  traversed  by  a double  system  of  veins — the  one  white,  the  other 
coloured.  The  coloured  veins  are  continuous  with  the  exterior  tissue 
which  composes  the  envelope.  In  their  middle  parts  they  are 
formed  of  a network  of  filaments  running  also  in  the  same  direction, 
whence  issue  shorter  filaments  perpendicular  to  them,  whose  swelling 
extremities  become  the  asci.  The  white  veins  seemed  to  be  formed 
by  the  elongation  of  sterile  filaments  intermingling  with  the  asci, 
between  which  air  is  found  to  interpose  itself.  They  come  out  on 
the  surface  in  one  or  many  points.  The  sporidia  contained  in  the 
asci,  whose  forms  are  much  varied,  though  constant  for  the  same 
species,  are  limited  in  number,  which  rises  from  four  to  eight  Their 
external  membrane  is  soft,  downy,  or  reticulated. 

The  Tuber  brumale,  melanosporum,  asstivum,  and  mesentericum  are 
the  only  species  sought  for  in  France.  T.  astivum  grows  abundantly 
in  various  parts  of  England,  where  it  is  gathered  about  the  size  of  a 
large  walnut,  having  a peculiar  smell,  and  something  of  the  flavour 
of  the  mushroom.  In  Algeria  Terfesia  leonis  occupies  the  place  of 
the  Truffles  of  Western  Europe.  The  large  Mylitta  Australis,  which 
attains  a weight  of  more  than  two  pounds,  is  known  by  the  natives  of 
those  regions  as  native  bread,  and  is  supposed  to  be  allied  to  the 
Truffles. 
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Hie  Truffles  especially  affect  a calcareous  soil,  or  a mixture  ol 
clay  and  chalk.  In  France  they  abound  in  Poitou,  Touraine,  the 
\ ivarais  the  Comtat-Venaissm,  Provence,  at  Brives,  and  at  Cahors 
They  require  for  their  full  development  a shaded  soil,  rendered 
fertile  by  the  decomposed  leaves  and  fruit  which  annually  fall  from 
the  sheltering  trees ; at  the  same  time  it  must  be  disintegrated  by 
the  subterranean  network  of  the  roots.  The  oak  and  elm  are  the 
trees  most  favourable  to  its  growth.  The  truffle  is  sought  for  by  ho^s 
trained  for  the  purpose.  Having  indicated  the  spot  by  slightly 
scratching  it,  they  generally  leave  to  man  the  labour  of  digging  it  out 
of  the  earth;  but  if  the  soil  is  sufficiently  permeable,  they  do  not 
pause  in  their  scratching  until  they  have  seized  the  truffle.  In 
Burgundy  the  sheep-dog,  and  in  Italy  the  water-spaniel,  are  trained 
and  employed  for  the  purpose.  But  dogs  only  seem  to  hunt  the 
truffle  from  love  of  or  obedience  to  man.  The  hog  is  more  given  to 
egoism ; he  loves  the  truffle,  and  hunts  it  out  for  his  own  use.  The 
trained  hog,  when  on  the  traces  of  one,  is  immovable,  with  nose  over 
his  prize,  waiting  till  it  is  dug  out.  Nor  does  he  wait  long,  but, 
unless  prevented,  seizes  and  devours  the  odorous  prey  himself,  with 
the  least  possible  delay.  In  Upper  Provence  a hog  trained  to  truffle- 
hunting is  worth  200  francs. 

The  Morel  (Morchclla  esculent  a),  like  the  Truffle,  belongs  to  the 
dass  Ascomycetes.  This  Fungus  has  a stalk  from  one  to  three 
inches  long ; a spherical  hollow  cap,  the  size  and  shape  of  an  egg- 
cup,  of  a pale  brown  or  even  grey  colour,  and  deep  pitted  over  its 
whole  surface.  It  grows  in  orchards  and  woods,  springing  up  in 
early  spring  and  summer,  and  is  generally  believed  to  abound  in 
woods  where  fires  have  been  made.  The  country  people  in  Germany 
were  so  persuaded  of  this,  that  they  made  a practice — until  the  custom 
was  put  down  by  law — of  firing  the  woods  in  order  to  obtain  a crop  ot 
Morels.  Phe  plant  has  a slight  smell  and  an  agreeable  taste;  it  is 
employed  for  various  purposes  in  cooker)',  both  fresh  and  dried. 

When  the  vast  numbers  and  universal  dissemination  of  Fungi 
are  taken  into  consideration,  together  with  their  diversity  of  form  and 
size,  it  is  not  surprising  that  botanists  have  been  much  puzzled  over 
them.  Fries  discovered  no  fewer  than  two  thousand  species  within 
the  compass  of  a square  furlong  in  Sweden.  Of  the  Agarics  alone 
above,  a thousand  species  are  described.  In  size  Fungi  range  from 
the  minute  species  ( Torula  sporouionami)  which  is  found  to  produce 
death  in  the  common  house-fly,  and  the  Mould , which  M.  Deslong- 
champs  found  in  the  air-cells  of  the  Eider  duck  while  alive,  and 
which  Professor  Owen  found  in  the  lungs  of  a flamingo,  up  to  the 
J* 
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Great  Puff-ball,  which  is  said  to  attain  the  diameter  of  a foot  in 
a single  night 


“Some  writers  have  questioned  the  propriety  of  classing  Fungi  as 
plants  at  all  • and  it  has  been  proposed  to  establish 
them  as  an  independent  kingdom,  equally  distinct 
from  plants  and  animals.  Others  have  adopted  the 
unphilosophical  notion  that  they  are  mere  fortuitous 
developments  of  vegetable  matter,  called  into  action 
by  special  conditions  of  light,  heat,  earth,  and  air.” 
Fries  thus  argues  against  these  notions.  “ The  spo- 
rules,”  he  says,  “are  infinite,  for  in  a single  individual 
of  Reticularia  maxima  1 have  reckoned  10,000,000,  so 
subtle  as  to  resemble  thin  smoke,  as  light  as  if  raised 
by  evaporation  and  dispersed  in  so  many  ways — by 
the  sun’s  attraction,  by  insects,  by  adhesion,  and 
elasticity — that  it  is  difficult  to  conceive  a place  from 
which  they  could  be  excluded.” 

The  Bunt  or  fungus  which  attacks  the  wheat-plant 
is  Tilletia  caries.  It  belongs  to  the  class  Coniomy- 
cetes.  This  must  not  be  confounded  with  Ergot, 
which  is  produced  in  Rye  and  some  other  grasses  by 
one  of  the  Ascomycetes  ( Claviccps  purpurea).  From  the 
investigations  of  Quekett  it  appears 
that  the  great  mass  of  Ergot  con- 
sists of  the  albumen  of  the  grain 
in  a diseased  state.  After  the  out- 
side is  scraped  off,  the  interior, 
under  the  microscope,  is  found  to 
be  composed  of  cells  filled  with 
globules  of  fatty  oil.  Outside  of 
the  ergotised  grain  are  found  a 
number  of  small  oval  or  elliptical 
bodies  about  the  one  five-hundredth 
part-  of  an  inch  long,  containing 
smaller  granules.  These  are  spo- 
ridia  of  a fungoid  plant,  and  are 
attached  to  filaments  which  de- 
limited Grain^f  wheat  veloPfd  themselves  early  in  the 
(magnified1.  growth  of  the  gram,  producing 
this  diseased  state.  In  this  form 
Quekett  gave  the  fungus  the  name  of  Oiditim  abortifacicns.  When 
the  Ergot  is  sown  in  a damp  soil  the  perfect  fructification  makes 


Fig.  320. 
Faint  on  Wheat. 
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head131562”1"06  **  a Sh°rt  PUrple  fleshy  stalk’  with  a small  globular 

Bunt  grows  in  the  interior  of  the  ovary  of  the  cultivated  wheat 
( ig.  320).  At  the  maturity  of  the  plant  which  it  has  invaded  the 

“fT*  15  neau-yfl0f  the  Size  and  form  of  the  healthy  grain 
iLf  r g Chlf/  ln  ,tS  brownish  colour  and  unequal  divi- 

sion. The  fungus  would  seem  to  originate  in  the  flower  of  the 


Flg*  3”'  3*3*  3»4-— Germinating  Spores  of  Bum  (magnified). 


ofhSePmrent  ’iknt^V116  Wasting  of  th,c  stigmata  and  stamens 
Dnlvfml  1 ' . l aviI3g,  says  M.  bulasne,  subjected  the 

ffipecialiv  "r 1C  ' l,lls  tlic  OVi,r>’  10  ,lle  microscope,  and 

mire  sdowl  Jf  ,aCen,‘  ‘°  ' ',criPh“5'.  which  seemed  to  ripen 

nnrabemte  h 'Pores  ««ch  themselves  to  it  in  great 

colourless^ hrejit,  I*«=duncle?  to  a sort  of  trank,  or  common,  thin, 
Or  °u  ro  H *"  which  **»  to  be  re-absorbed 

maturitv  Th.  ,dlSa|:pear'  “ ":e,  epowe  they  engender  approach 

This  1 € tissue  constituted  by  them  developes  with  the  ovary, 

this  proceeds  untrl  the  whole  ovary  is  crammed  with  spores  of  the 
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vegetable  parasite.  When  a spore  germinates,”  says  M.  Tulasne,  in 
continuation,  “ its  reticulated  integument  is  broken  at  some  point 
of  its  surface,  but  without  regularity  (Fig.  322),  and  a thick  and 
flexible  tube  issues  from  the  opening,  which  continues  to  grow  till  it 
attains  the  length  of  about  fifteen  times  the  diameter  of  the  spore. 
This  rarely  fails  to  be  crowned  with  a sheaf  and  a bundle  of 
secondary  spores  (Figs.  323  and  324).  1 hese  are  very  slender  linear 

bodies  united  into  pairs  in  their  lower  part  by  a short  and  ngid  band, 
which  gives  to  the  pair  the  form  of  the  letter  H.  I his  bouquet  of 
spores  being  matured,  the  primary  spores  soon  perish.  The  repro- 
ductive paired-spores  are  then  isolated  from  each  other,  dispersing, 


Figs.  325,  336.— Bunt— geminating  spores  of  second  generation  'magnified). 


without  dissociating  themselves,  on  the  surface  of  subjacent  bodies. 
Some  germinate  quickly,  and  emit,  especially  towards  their  summit, 
very  fine  filaments,  which  quickly  branch  (Figs.  3=5  a™  326). 
Others,  and  those  in  much  greater  numbers,  give  birth  to  tertiary 
spores,  thickish  oblong  or  arched  bodies,  which  appear  to  be  the 
most  important  agents  in  the  multiplication  of  these  plants.  1 hese 
germinate  by  emitting  one  or  many  very  fine  filaments  at  certara 

points  of  their  surface.”  . . _ ...  . ,i._ 

Smuts  are  another  group  of  parasitic  Fungi  belonging  to  the 
Coniomyc'etes.  The  spores  are  simple,  deeply  seated  in  the  tissues 
of  the  affected  plant,  and  ultimately  forming  an  irregular  po^dc 
mass.  The  Smut,  properly  so  called  {UstU  ^ particularly 
attacks  oats  and  barley.  It  develops  itself  in  the  parenc  >ni‘  f 
floral  envelopes,  in  the  axes  of  the  spikelet,  and  m die  rachis 
these  Gramme*.  When  the  wind  has  dispersed  the  spores  of  the 
narasite  the  plant  only  remains  a blackened  skeleton,  and  scarce  > 
recognisable.  * The  presence  of  the  Fungus  involves  the  abortion 


FUNGALES. 


26g 

more  or  less  complete  of  the  organs  of  the  flower  which  it  has 
attacked,  the  sterility  of  the  spike,  and  a notable  alteration  of  the 
normal  structure. 

Another  species,  Us  til  ago  Maydis,  with  black  spores,  is  equally 


Fig.  327.  - Smut  on  Maize.  Fig.  328. — Section  of  an  Ovary 

of  Maize 

attacked  by  Smut. 


disastrous  to  the  cultivators  of  Maize  or  Indian  Corn.  Fig.  327 
represents  a spike  of  maize  with  white  grains.  Fig.  328  presents 
the  vertical  section  of  an  ovary  surrounded  with  bracts,  tumefied  by 
the  presence  of  the  Fungus.  The  black  spots  indicate  the  forma- 
tion at  these  points  of  the  black  powder  of  the  Ustilago  Maydis. 
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This  Fungus  attacks  also  the  stem,  producing  upon  it  excrescences 
more  or  less  voluminous  and  deformed.  “ In  dissecting  the  ordinary 
excrescences  while  they  are  still  gorged  with  juices,”  says  M.  Tulasne, 
“ we  find  them  to  be  formed  of  a parenchyma  of  large  cells, 
frequently  with  hollows,  and  traversed  by  a small  number  of  fibro- 
vascular  bundles;  the  bracts  and  ovary  infested  by  the  entophyte 
present  an  analogous  structure.  The  chasms  in  this  parenchyma, 
and  frequently  even  the  interior  of  its  constituting  cells,  are  filled 
at  whatever  instant  they  are  examined  before  the  final  pulverescence 
of  the  Ustilago  takes  place,  with  the  matter  of  the  Fungus.  It  is  a 
mucous,  gelatinous,  and  perfectly  colourless  substance,  which  separates 
little  by  little  into  small  polyhedral  rounded  masses,  which,  clothing 
themselves  with  a tegumentary  system,  become  spores.” 

The  Vine  Fungus,  which  is  the  Oidium  Tuckeri  of  Berkeley,  is 
supposed  to  be  a state  of  a species  of  Erysiphe — a genus  of  small 
Fungi  which  the  world  has  a great  interest  in  being  acquainted  with. 
The  elegant  structure  and  varied  form  of  some  of  these  minute  Fungi 
had  fixed  the  attention  of  mycologists  upon  them  long  before  the 
unforeseen  result  of  M.  Tulasne’s  investigations  became  known. 
These  microscopic  plants  possess,  according  to  M.  Tulasne,  no  less 
than  three  kinds  of  reproductive  apparatus,  which  make  their  appear- 
ance successively,  and  the  Fungus  destructive  to  the  vine  is  only  a 
species  of  Erysiphe , which  runs  through  the  first  two  phases  only  of 
the  evolution  of  its  reproductive  organs. 

The  vegetative  organs  in  Erysiphe  consist  in  a mycelium  formed 
of  fine  thread-like  filaments,  furnished  with  suckers,  the  fonn  and 
functions  of  which  remind  us  in  many  respects  of  the  suckers  of  the 
Dodder-plant;  this  leads  to  the  inference  that  in  these  Fungi  we  see 
parasites  which  live  upon  the  green  or  living  parts  of  vegetables, 
particularly  upon  the  leaves.  Certain  filaments  of  the  mycelium 
bear  straight  branches  more  or  less  numerous,  which  swell  at  the 
extremities  into  ellipsoidal  cells,  and  constitute  small  bodies,  often 
in  the  form  of  a chaplet  of  beads,  formed  of  reproductive  cells, 
analogous  to  the  deciduous  buds  produced  by  some  flowering 
plants.  To  this  first  reproductive  system  M.  Tulasne  gives  the 
name  of  Conidia  (Fig.  329).  Another  class  of  organs  consists  of 
spherical  or  ovoid  vesicles,  generally  pedicellate,  and  filled  with 
innumerable  small  oval  or  oblong  corpuscles.  This  second  system, 
represented  in  Fig.  330,  he  calls  Pycnidia. 

Such  are  the  two  sorts  of  reproductive  organs  exhibited  by  the 
Oidium  Tuckeri ; it  is,  however,  probably  only  a state  of  an  unknown 
species  of  Erysiphe , the  last  and  perfect  form  of  which  has  not  yet 
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developed  itself.  This,  the  latest  and  most  important  form,  con- 
sists in  globular  conceptacles,  sessile,  at  first  colourless,  then  yellow 


Fig.  329.  — Reproductive  Organs  .Couidia)  of  Erystphe , magnified 


Fig.  33a— Reproductive  Organs  (Pycnides)  of  Erysip/u,  magnified. 


brown,  and  finally  black  and  more  or  less  spotted,  which  bear,  like 
the  first  two  sets  of  organs,  certain  filaments  of  the  mycelium. 
They  are  all  accompanied  at  maturity  with  a variable  number  of 
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filiform  appendages,  whose  form,  dimensions,  and  position,  vary  with 
the  species  under  consideration  (Fig.  331).  They  are  simple  or 
branching,  and  frequently  terminate  in  arms  divided  into  pairs.  In 
the  bosom  of  the  conceptacles  are  found  sacs  or  sporangia,  variable 
also  in  number,  generally  ovoid,  attached  by  a short  pedicel  to  the 
base  of  the  conceptacle.  The  number  of  spores,  which  are  con- 
stant to  each  species,  varies  from  two  to  eight.  The  conceptacles 
open  irregularly  in  order  to  permit  the  spores  or  the  sporangia  to 
issue. 

Moulds  were  long  supposed  to  have  a very  simple  organisation, 


because  they  had  been  imperfectly  observed.  Even  in  our  day  they 
are  very  imperfectly  known.  It  is  now  known,  however,  that  some  of 
them  are  endowed  with  multiple  reproductive  apparatus.  The  species 
of  Mucor , which  are  the  commonest  of  the  Moulds,  grow  on  organic 
substances  in  a state  of  decomposition,  forming  large  cottony  tufts, 
with  vesicles  full  of  greenish  spores  on  the  summit  of  long  slender 
pedicels  (Fig.  332).  It  has  only  recently  been  ascertained  that  the 
genera  which' had  been  named  respectively  Aspergillus  and  Eurotium 
are  only  two  different  and  successive  modes  of  fructification  of  the 
same  plant ; Aspergillus  being  the  young,  Eurotium  the  adult  state. 

The  parasite  which  has  proved  so  destructive  to  the  potato  belongs 
to  the  family  of  Fungi  now  under  consideration  ; and  here  also  we 
note  two  modes  of  fructification  ; one,  namely,  in  which  the  spores 
are  produced  naked  at  the  extremity  of  the  filaments ; while  in  the 


F‘g.  33* • 

Reproductive  Organ  (Conceptacles)  of  Erysifne, 
magnified. 
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other  the  spores  are  contained  in  vesicles.  In  a recent  memoir, 
M.  de  Bary,  professor  in  the  University  of  Friburg  in  Breisgau,  has 
directed  attention  to  the  very  curious  phenomena  attending  the 
germination  of  the  naked  spores,  and  it  may  be  useful  to  present  a 
resume  of  these  interesting  researches. 

The  spores,  or  rather  the  so-called  naked  spores  of  the  potato 
parasite,  or  the  Peronospora  infesiatis,  present  us  with  three  distinct 
modes  of  germination.  In  the  first  process  germination  is  indicated 
by  the  emission  of  simple  or  ramified  filaments,  which  possess  the 
power  of  penetrating  the  tissues  of  the  potato  by  piercing  the  walls 
of  its  superficial  cells.  The  second  form  of  germination  is  characterised 
by  the  fonnation  of  a secondary  spore,  from  the  summit  of  which 


a b c n 


*‘S-  333’ — Germination  of  the  Spores  in  Peronospora  (magnified). 

issues  a simple  tube,  which  in  due  course  attains  the  length  of  two  or 
three  times  its  greatest  diameter,  expanding  like  a vesicle  at  the 
extremity.  When  all  the  plastic  contents  of  the  spore  are  enclosed  in 
this  terminal  vesicle,  it  is  isolated  from  the  filamentous  portion  by  a 
partition,  and  thus  constitutes  a distinct  cell.  But  this  spore  of  the 
second  order  is  a phenomenon  of  rare  occurrence,  and  of  secondary 
importance  only,  according  to  M.  de  Bary.  In  the  third  mode  of 
germination  the  spores  (Fig.  333,  a)  divide  themselves  into  a certain 
number  of  polyhedric  portions  (Fig.  333,  b),  which  in  a short  time 
begin  to  issue,  one  after  the  other,  by  a round  opening  (c),  thus 
constituting  egg-shaped  zoospores  furnished  with  two  unequal  cilia, 
the  shorter  directed  forward,  in  advance  of  the  corpuscle,  and  the 
other  dragging  after  it  (Fig.  333,  d).  The  movement  of  these  small 
bodies  lasts  for  about  half  an  hour,  describing  a circle,  and  becoming- 
slower  and  slower  until  it  enters  a state  of  perfect  repose.  Now  that 
it  has  become  immovable,  the  zoospore  takes  a regularly  rounded 
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form,  giving  birth  on  one  side  to  a germ-tube,  slender  and  curved, 
which  lengthens  rapidly  in  water. 

If  the  zoosporangia  are  sown  upon  portions  of  the  nurse  plant, 
and  other  circumstances  are  favourable,  the  zoospores  which  proceed 
from  it  attach  themselves  to  the  epidermis  of  these  fragments, 
produce  their  usual  germs,  which,  after  spreading  a short  time  on 
the  outside,  begin  to  enter  the  epidermic  cells.  Their  extremities 
thus  attached  soon  acquire  a considerable  thickness,  and  afterwards 
develop  into  a tube,  which  perfectly  resembles  the  filaments  of  the 
adult  mycelium  in  the  Peronospora,  and  soon  insinuates  itself  into 
the  internal  tissues  of  the  nurse  plant. 


Alliance  III. — Lichenales. 


Lichens  are  cellular  plants,  and  of  the  simplest  structure.  They 
form  irregular  patches,  more  or  less  dry,  according  to  their  exposure 
upon  the  surface  of  stones,  trees,  and  other  bodies  which  they  cover, 
while  decorating  them  with  a thousand  varied  hues  of  colour.  These 
Thallogens  live  in  the  air,  never  in  water.  Their  existence  may 
endure  for  hundreds  of  years  ; their  growth  and  propagation  are  Both 
excessively  slow.  They  are  found  in  all  regions  of  the  globe,  from 
the  tropics  up  to  the  poles.  They  grow  on  the  summit  of  the  loftiest 
mountains,  in  the  plains  and  valleys,  and  at  all  intermediate  heights. 
Near  the  limits  of  eternal  snow,  where  all  other  signs  of  vegetatiofi 
have  disappeared,  on  the  edge  of  glaciers,  and  at  the  nearest  point 
to  the  pole  which  has  been  approached  by  man — the  Lichens  still 
vegetate.  Humboldt  and  Boussingault  found  them  growing  near 
the  summit  of  Chimborazo,  and  they  are  the  last  vegetable  which 
are  found  on  the  slopes  of  Mont  Blanc. 

In  form  these  universally-disseminated  plants  are  cellular,  and 
formed  of  a lobed  and  foliaceous  substance  called  a thallus,  which 
consists  of  a cortical  and  medullary  layer — the  former  being  simply 
cellular,  the  latter  both  cellular  and  filamentous.  Some  species  are 
crustaceous,'when  the  cortical  is  coloured  and  the  medullary  layer 
chiefly  differs  in  being  colourless.  “ The  reproductive  matter  is  ot 
two  kinds : — x.  Spores,  naked,  or  lying  in  membranous  and  amyla- 
ceous tubes  or  thecae  immersed  in  nuclei  of  the  medullary  substance, 
which  burst  through  the  cortical  layer,  and  colour  mid  harden  by 
exposure  to  the  air  in  the  form  of  little  discs,  called  shields.  2.  The 
separated  cellules  of  the  medullary  layer  of  the  thallus ; these,  called 
gonidia,  are  of  a green  colour,  and  lie  singly  or  in  clusters  beneath 


LICHEN  A LBS.  2/5 

the  cortical  layer  of  the  thallus,  or  break  out  in  clusters  called  soredia , 
or  in  cups  called  cyphelia  ” (Lindley). 

Although  Lichens,  with  one  or  two  exceptions,  are  never  im- 
mersed in  water,  they  are  said  in  all  cases  to  be  developed  in 
humidity,  and  to  be  in  that  state  mere  Confervas ; but  as  soon  as  the 
humidity  diminishes,  the  under  part  dies,  and  an  inert  leprous  crust 
is  formed,  which  becomes  the  basis  of  the  plant.  Hence  the  two 
sorts  of  tissues — living  cellules  forming  the  vegetating  part,  and  dead 
cellules  which  have  lost  their  cohesion ; the  latter  have  lost  their 


Fig.  334. — Cetraria  islandtca. 


reproductive  powers,  while  every  part  of  the  living  stratum  has  been 
ascertained  to  possess  reproductive  properties. 

Some  Lichens  are  employed  in  medicine,  others  in  domestic 
economy,  some  in  the  art  of  painting.  The  Iceland  Lichen  ( Cetraria 
islandica),  Fig.  334,  is  demulcent,  and  is  employed  in  many  affections 
of  the  chest ; the  great  quantity  of  fecula  which  it  contains  renders  it 
esculent.  Sticta  pulmonaria  (the  Lungwort  Lichen),  Fig.  335,  is  in 
Siberia  a substitute  for  the  hop  in  the  preparation  of  beer.  Cladonia 
remgiferma  is  an  excellent  substitute  for  pasture  to  the  reindeer, 
whose  instinct  readily  discovers  it,  even  under  the  snow. 

The  Orchilt  produced  by  a species  of  Roccella,  is  a valuable  dye, 
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and  Lecanora  tartarea  is  the  cudbear  of  commerce,  which  is  imported 
to  the  value  of  £80,000  annually. 

One  of  the  most  curious  of  this  family  of  Thallogens  is  Lecanora 
esculenta , a lichen  which  is  frequently  met  with  in  the  mountains  of 
the  arid  deserts  of  Tartary.  It  is  found  in  great  abundance  in  the 
Kirghis  deserts  to  the  south  of  the  river  Jaik.  It  seems  to  fall  from 
the  sky  as  a sort  of  miraculous  manna.  Men  and  beasts  are 
nourished  on  it.  But  what  is  really  remarkable  is  that  it  occurs  in 


t 33S- — Sticta pulmonaria. 


the  form  of  small  globules,  the  size  of  which  may  vary  from  the  head  of  a 
pin  to  a hazel-nut.  They  are  found  free,  being  attached  to  no  other 
body,  except  probably  when  young.  It  follows  from  all  this  that  the 
Lichen  spreads  itself  rapidly ; it  has  vegetated  and  increased  while 
the  wind  transported  it  from  one  place  to  another.  The  light  mass 
which  constitutes  these  Lichens  is,  in  short,  often  transported  by  the 
air  to  great  distances.  The  manna  which  supported  the  Israelites 
in  the  wilderness  is  supposed  to  have  been  a species  of  comestible 
Lichen  of  rapid  growth,  which  the  wind  earned  and  spread  out  at 
their  feet.  These  falls  of  the  so-called  manna  are  by  no  means  rare 
in  our  days.  In  proot  of  this,  one  of  the  secretaries  of  the  Turkish 
embassy,  Fahri-Bey,  wrote  to  me  on  the  22nd  August,  1864,  as 
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follows  Last  year,  in  the  neighbourhood  of  Kutahia,  in  Asia 
Minor,  after  a great  storm,  accompanied  with  a heavy  rain,  the  grains 
enclosed  fell  from  the  sky  in  great  quantities.  As  a great  dearth  had 
prevailed  there  for  some  time,  the  inhabitants  eagerly  profited  by 
the  occasion,  and  made  it  into  bread.  In  stating  this  fact  for  your 
information,  I would  beg  of  you  to  analyse  them,  and  favour  me 
with  your  opinion  upon  them.”  The  grains  enclosed  in  the  letter 
were  the  grains  of  the  comestible  Lichen,  the  Lecatiora  esculenta  now 
under  consideration. 

The  thallus  of  lichens,  which  is  sometimes  imperceptible,  may 
nevertheless  attain  the  length  of  ten  yards.  The  colours  which  it 
commonly  presents  are  white,  grey,  yellow,  citron,  orange,  green, 
brown,  or  black.  As  to  its  form,  it  is  foliaceous  in  Parmelia;  fruti- 
culose,  in  Ustiea ; crustaceous,  in  Squamaria;  hypophlceodal , or  hidden 
under  the  epidermis  of  the  trees,  or  under  the  woody  fibres,  as  in 
Verruca  ria,  Xylographa,  &c. 

In  order  to  give  some  idea  of  the  anatomical  structure  of  the 
thallus,  it  will  suffice  to  mention  Parmelia  parietina , the  thallus  of 
which  does  not  exceed  the  300th  of  an  inch  in  thickness. 

Thin  as  it  is,  however,  this  organ,  as  already  partly  pointed  out, 
presents  four  very  distinct  regions.  Its  upper  part  consists  of  a 
bed  of  thick,  closely-consolidated  cells  of  a yellowish  colour  at  their 
surface  only.  In  the  lower  part  of  the  thallus  is  another  cellular 
layer,  like  the  first,  but  white.  Between  these  two  epiderms  are 
confined,  1st,  the  green  grains  known  as  gonidia , and  forming  the 
gonidial  layer;  2nd,  a kind  of  medulla,  or  pith,  formed  of  filamentous 
elements  loosely  interlaced  or  knitted,  which  is  the  medullary  layer, 
and  which  encloses  air  in  its  meshes. 

If  we  pass  from  the  vegetative  to  the  reproductive  system,  we 
find  that  it  consists  of  the  fructifying  or  female  organs,  and  a fecun- 
dating or  male  apparatus;  the  first  being  represented  by  the  apothecia, 
the  second  by  the  spermogonia. 

The  apothecia,  or  fruits  of  the  Lichens,  develop  themselves  on  the 
upper  face  of  the  thallus,  or  upon  that  part  of  it  which  is  turned 
towards  the  light.  They  strongly  resemble  small  cups  or  discs  or 
nuclei,  black,  brown,  yellow,  rose-coloured,  red,  and  sometimes 
powdered  with  a white  or  glaucous  dust.  In  size  they  are  extremely 
variable ; the  smallest  are  the  250th  of  an  inch  in  diameter,  whilst  the 
largest  may  be  an  inch. 

The  spermogonia  are  generally  very  small  organs,  rounded  or 
oblong,  lodged  sometimes  in  particular  tubercles,  but  more  frequently 
immersed  in  the  superficial  layers  of  the  thallus. 
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Many  reasons  lead  to  the  conclusion  that  the  spermogonia  are  the 
ma  e organs  of  the  Lichens.  They  present  themselves  simultaneously 
with  the  fruit  in  the  same  individual,  and  at  other  times  only  upon 
sterile  individuals  in  such  a manner  that  in  the  latter  case  the 
apothecia  and  the  spermogonia  develop  themselves  upon  different 
individuals.  rI  he  tenuity  of  the  corpuscles  contained  in  the  sper- 
mogonia, their  immense  numbers  relatively  to  the  number  of  their 
spores,  their  solidity,  their  form,  their  equality  as  to  size,  the  absence 
of  all  germinating  faculty,  are  so  many  circumstances  which  seem  to 
identify  them  as  agents  of  fecundation  analogous  to  the  antherozoids 
of  other  Thallogens.  But  they  possess,  so  far  as  is  known,  no  organs 
of  locomotion. 


Class  II. — Acrogens. 


So  called  from  their  possessing  stems  growing  in  height  and  not 
merely  consisting  in  diffused  expansions  of  cellular  tissue.  They 
have  stems  and  leaves  which  are  distinguishable,  and  in  other 
respects  they  approach  closely  to  higher  structural  forms,  even 
acquiring  the  stature  of  lofty  trees  in  some  of  the  orders.  They  have 
breathing  pores,  or  stomata,  on  their  surface ; their  leaves  and  stems 
are  distinctly  separated  in  most  of  the  species  ; in  some  of  them  Ihe 
spiral  vessels,  which  form  an  important  portion  of  the  internal 
anatomy  of  the  higher  forms  of  vegetation,  are  found  well  developed, 
and  they  are  propagated  by  spores.  These  give  rise  to  a vegetative 
structure  upon  which  reproductive  organs  ( arclsegonia  and  antheridia ) 
of  distinct  sexes  are  developed. 


Alliances. 


I.  Muse  ALES 


Archegonia  and  antheridia  borne  by/ 
the  mature  plant. 


U.  LvcoroDALES 
III.  Filicales  . 


•{ 


Archegonia  on  a prothallns  produced 
by  the  large  spores  ; antheridia  produced 
by  the  small  spores. 

Archegonia  and  antheridia  produced 
by  a prothallus. 


f 

f 


Orders. 


{ 


t.  Ricciacese. 

II.  Marchantiaccse. 
III.  Jungermanniaceas. 


IV.  Andrseacese. 
V.  Bryaceae. 


I.  Lycopodiacese. 
II.  Marsdeaccar. 

I.  Polypodiacese. 
II.  Marattiaceas. 
III.  Ophioglossacez. 


Alliance  I. — Muscales. 

Of  the  Muscales,  Hepaticae  have  a loose  cellular  texture,  usually 
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prostrate,  and  producing  rootlets  in  their  sides  : they  grow  in  damp 
places.  Sometimes  the  stem  and  leaves  unite  and  form  a confluent 
expansion  ; in  other  cases  the  leaves  are  distinct  from  the  stem. 
“The  most  remarkable  point  of  structure  in  Hepaticas,"  says 
Dr.  Lindley,  “is  the  elater,  or  spiral  filament,  lying  (except  in 
Ricciaceci)  among  the  sporules,  within  the  theca  or  spore  case, 
and  having  a strong  elastic  force.  This  consists  of  a single  fibre, 
or  two  twisted  spirally  in  different  directions  so  as  to  cross  each 
other,  and  contained  within  a very  delicate  transparent  perish- 
able tube.  They  have  been  supposed  to  be  destined  to  aid 
in  the  dispersion  of  the  sporules.”  The  spore  case  is  desti- 
tute of  any  definite  lid,  and  the  margins  of  the  fissure  by  which 
the  sporules  are  discharged  is  naked  and  without  any  fringe  of 
teeth. 

The  Mosses  are  humble  plants,  but  they  have  no  insignificant 
part  to  play  either  in  the  economy  of  Nature  or  in  the  physiognomy 
of  the  landscape.  Trees,  walls,  rocks,  and  ruins  assume  a smiling 
or  picturesque  aspect  under  their  covering  in  its  varied  colours. 
The  species  of  Phascum,  growing  in  the  gravelled  alleys  of  woods 
and  gardens,  are  so  very  minute  that  in  some  cases  they  scarcely 
attain  the  height  of  the  hundredth  part  of  an  inch.  Those  of 
Hypnum,  which  often  clothe  the  banks  of  brooks  in  shady  places,  or 
form  small  islets  of  verdure  at  the  foot  of  willows  and  poplars,  or 
are  attached  to  the  trunks  of  these  trees,  are  vigorous  vegetable 
organisms  which  do  not  readily  decay.  The  genus  Fontinalis  con- 
sists of  small  grass-like  mosses  which  float  in  the  middle  of  running 
brooks.  The  various  kinds  of  Sphagnum  grow  in  marshy  places, 
where  they  perform  an  important  part  in  the  formation  of  bog-turf. 
These  aquatic  mosses  grow  very  rapidly,  extending  in  such  a manner 
as  to  occupy  by  degrees  the  whole  interior  of  the  pool  which  they 
inhabit.  Their  thin  and  delicate  tissues,  when  they  die,  accumulate 
in  the  bottom  of  the  water,  and  form  with  mud  and  the  detritus  of 
other  plants  a mixture  which,  when  consolidated  by  time,  is  cut  out 
in  oblong  squares,  and,  under  the  name  of  peat-turf,  forms  an  im- 
portant article  of  domestic  fuel  in  some  countries. 

The  Polytrichum,  commonly  called  the  Hair  Moss,  is  one  of  the 
most  elegant  of  its  kind  ; it  is  larger  than  the  Common  Mosses,  and 
grows  generally  among  heaths,  in  fir-woods  and  bogs.  Its  principal 
stem  creeps  along  the  ground,  throwing  out  from  time  to  time 
adventitious  roots,  which  penetrate  the  soil,  and  branches  to  the 
surface.  These  branches  carry  the  leaves,  which  are  narrow,  lance- 
olate, or  awl-shaped,  finely  dentate  or  serrate  on  their  edge,  and 
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imbricate  in  a spiral  round  the  stem ; the  leaves  of  the  lower  part 
assume  a reddish  colour  when  past  maturity. 


F'K-  336.  — P olytrkh urn.  (6.  2,  j,  8,  4,  5,  are  magnified.) 


In  Fig.  336  the  stems  terminate,  as  we  see  in  x and  2,  by  a long 
reddish  filament  carrying  a pointed  or  cone-shaped  cap  (3)  composed 
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of  silky  hairs,  disposed  longitudinally,  and  of  a bright  yellow  colour 
If  this  cap  is  raised,  we  see  that  it  is  the  cover  of  an  urn-shaped 
vessel  (4),  furnished  with  a species  of  covering  (5),  resting  on  a rim 
which  circumscribes  a thin  greyish  membrane,  stretched  horizontally 
like  a drum.  The  rim  is  composed  of  small  pointed  teeth  curving 
towards  the  interior,  and  connected  by  the  horizontally-stretched 
skin.  There  are  sixty-four  of  these  teeth.  As  to  the  interior  of  the 
urn-shaped  vessel,  it  is  hollow,  and  encloses  a multitude  of  small 
greenish  granules,  perfectly  free,  and  which  make  their  escape  with 
great  facility  when  the  urn  bursts. 

There  is  every  reason  to  believe  that  these  granules  reproduce 
the  species  by  germination.  Their  (organisation  is  so  simple,  and 
shows  so  little  resemblance  to  the  seeds  of  the  higher  order  of  plants, 
that  they  are  called  spores.  These  are  enclosed  in  the  interior  of  a 
membranous  sac,  which  covers  the  walls  of  the  urn,  and  adheres  to  a 
central  axis  called  the  columella.  The  free  edge  of  the  urn  crowned 
by  the  teeth  is  the  peristome ; here  the  peristome  has  sixty-four 
teeth.  The  covering  reposing  on  the  peristome  bears  the  name  of 
operculum.  The  cap  of  yellow  hair  which  shelters  the  urn  almost 
entirely  is  the  calyptra.  Finally,  the  filament  which  contains  the 
stem  and  supports  the  urn  is  the  seta. 

This  urn,  then,  results  from  the  development  of  a small  apparatus 
bearing  a strong  resemblance  to  a long-necked  bottle,  which  is 
traversed  very  perceptibly  in  its  entire  length  by  an  open  canal, 
expanding  at  the  summit  in  such  a manner  as  to  present  some 
analogy  with  the  pistil  of  plants  of  higher  organisation,  and  which 
lias  been  called  an  archegonium.  At  first  many  archegonia  are 
enclosed  in  the  terminal  rosette  of  the  stem  (as  in  6 and  7,  Fig.  336), 
but  only  one  of  these  is  ultimately  developed  into  the  urn  borne  at 
the  summit  of  the  seta. 

The  appearance  of  the  archegonia  is  contemporaneous  with  that 
of  the  fertilising  apparatus  which  makes  its  appearance  in  the  centre 
of  the  terminal  rosette  of  stems  different  to  the  urn-bearing.  The 
Polytrichums  are  then  dioecious.  These  supposed  fertilising  organs, 
or  antheridia,  consist  of  small  greyish  elongated  bodies  (as  represented 
m 8,  Fig.  336).  They  are  more  or  less  spindle-shaped,  and  are 
accompanied  by  cylindrical  filaments  called  paraphyses.  They  are 
cellulose  sacs,  which  open  above,  allowing  their  contents  to  escape 
by  abrupt  jerks,  until  the  organ  is  completely  emptied. 

When  the  matter  thus  ejected  is  carefully  examined,  it  is  found  to 
consist  ot  cells,  of  which  each  encloses  a small  body  rolled  up,  or 
antherozoid.  These  little  bodies  are  in  a continual  state  of  rotatory 
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motion ; the  tissue  which  contains  them  dissolves  quickly  on  contact 
with  water.  The  antheridium  becomes  flat  and  dry  after  the  emission 
of  the  movable  corpuscles  which  it  contains.  These  are  antherozoids. 

We  have  said  that  the  appearance  of  the  archegonium  is  contem- 
poraneous with  that  of  the  antheridia.  Whatever  difficulties  may 
appear  to  oppose  the  idea  that  the  antherozoids  reach  the  archegonia, 
it  is  impossible  to  deny  that  such  transposition  takes  place,  for  in 
the  archegonia  of  certain  mosses,  living  antherozoids  have  been  found 
which  had  already  traversed  one-third  of  the  length  of  the  neck. 

It  follows,  therefore,  from  the  structure  of  the  archegonium  and 
antheridia,  and  from  the  curious  observations  which  have  been 
recorded,  that  there  is  now  little  doubt  of  the  sexuality  of  these  little 
plants.  This  is  further  confirmed  by  the  fact  on  which  Hedwig 
founds  his  principal  argument,  namely,  that  in  the  dioecious  mosses 
the  archegonium  arrives  at  maturity  only  when  individuals  furnished 
with  antheridia  grow  in  the  vicinity. 


Alliance  II. — Lycopodales. 

To  this  group  of  Acrogens  belong  Club  Mosses,  and  the  beautiful 
cultivated  species  of  Selaginella.  They  are  closely  related  to  Ferns, 
but  play  an  inconspicuous  part  in  existing  vegetation. 

Alliance  III. — Filicales. 

In  their  most  graceful  type— the  Tree  Ferns— this  group  of 
Acrogens  rivals  the  most  beautiful.  Palms.  When  they  have  attained 
a height  of  forty  or  fifty  feet  their  stems  form  a noble  column ; from 
the  summit  of  which  droops  a plume  of  pennate  leaves,  incised  by  a 
thousand  dentations ; these  unfold  themselves  from  the  terminal 
bud  as  a sort  of  crosier,  whose  graceful  curve  adds  greatly  to  the 
elegance  of  the  plant.  The  chief  anatomical  peculiarities  of  the 

group  are  as  follows  : — . 

The  leaves  are  termed  fronds , and  they  bear  the  organs  of  fructi- 
fication in  little  groups,  termed  sort,  on  their  edges,  or  on  their  under 
surface.  These  consist  of  little  membranous  sacs  termed  sporangia. 
These  are  cellular  in  structure,  and  surrounded  by  a ring,  or  annulus. 
They  contain  a number  of  cells  termed  spores, -from  which  the  new 
plant  is  produced.  The  foot-stalk  of  the  leaf  or  frond  is  called  a 
stipe  and  contains  bundles  of  woody  fibre  and  scalariform  vessels, 
connected  together  by  cellular  tissue,  which  pass  into  the  stem, 
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forming  the  external  fibro-vascular  cylinder.  In  the  Tree  Fern  the 
rind  or  bark  consists  of  cellular  tissue,  and  is  marked  from  top  to 
bottom  by  the  cicatrices  left  by  the  fallen  fronds  (Fig.  337,  a). 


a 


b 


Fig.  337. — External  surface  and  transverse  Fig.  33S.— Trichomanes. 

section  of  a Stem  of  a Tree  Fern. 


These  cicatrices  occur  irregularly  and  at  considerable  distances  apart 
near  the  foot  of  the  tree,  but  at  regular  distances  and  almost 
close  together  towards  the  summit  of  the  stem,  showing  that  its 
fronds  are  produced  at  the  top  and  in  regular  succession,  and  that 
the  trunk  has  increased  in  height  after  their  fall.  A large  portion  of 
the  transverse  section  of  the  trunk  is  seen  to  consist  of  cellular 
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,the  <rentle  being  occupied  by  a mass  of  it  The  wood,  com* 
posed  largely  of  scalariform  ducts,  is  arranged  in  plates  with  a wavy 
outline,  forming  a cylinder  near  to  the  bark.  These  plates  seem  to 
be  continuous  with  the  fibro-vascular  bundles  sent  down  from  the 
tronds  and  as  the  fronds  surround  the  stem,  the  bundles  sent  down 
from  them  lie  side  by  side  and  form  a cylinder.  The  bundles  pass 
trom  the  fronds  towards  its  inner  surface  • hence  an  opening  in  the 
cylinder  corresponds  to  the  organic  basis  of  each  frond. 

Plate  IV.  represents  Arborescent  Ferns  of  the  Brazilian  forests 
In  our  climate  these  Acrogens  are  fir  from  presenting  the  dimensions 
which  they  attain  in  the  tropics.  Our  Ferns  are  only  perennials, 
with  a short  or  spreading  rhizome,  the  fronds  of  which  rarely  exceed 
three  to  four  feet  in  length.  Even  in  the  tropics  and  in  the  southern 
hemisphere  the  Hymenophyllum  and  Tricho manes  { Fig.  337),  which 
grow  in  humid  places,  at  the  foot  of  old  trees,  or  upon  rocks  bathed 
in  running  brooks,  are  generally  of  small  size.  The  delicate  leaves 
are  destitute  of  epidermis,  and  consist  of  a simple  layer  of  cellular 
tissue,  traversed  by  nerves  formed  of  scalariform  vessels. 

In  order  to  study  more  closely  the  structure  of  a Fern,  let  us 
examine  the  Nephrodium  Fi/ix-mas,  commonly  known  as  the  Male 
Fern  (Fig.  339). 

This  plant  is  common  in  the  woods.  It  carries  upon  its  rhizome, 
u'lnch  creeps  along  somewhat  horizontally,  reddish  scales.  The 
fronds  are  large,  petioled,  and  much  divided.  On  the  under  surface 
of  the  fronds  we  find  little  rounded  or  rather  kidney-shaped  projec- 
tions. _ Each  of  these  projections  is  formed  by  groups  of  small  bodies, 
yellowish  green  at  an  early  age,  brown  at  their  maturity,  and  covered 
by  a thin  greyish  pellicle.  These  groups  of  little  bodies  or  sporangia 
bear  the  name  of  sorij  the  pellicle  which  covers  them  is  called  the 
indusium.  Fig.  341  is  a greatly-magnified  representation  of  the 
organs  which  occur  on  the  lower  surface  of  the  fronds  of  the  Male  Fern. 

The  sporangia  (Fig.  342)  are  pedicelled  cellular  sacs,  furnished 
on  their  circumference  with  an  almost  entire  circle  of  cells,  larger 
and  thicker  than  those  of  the  other  parts  of  the  wall.  These  cells 
form  a sort-of  ring,  which  by  enlargement,  or  by  hygrometric  changes, 
seems  to  determine  the  irregular  rupture  of  the  walls  of  the  capsule 
(Fife'-  343)>  an<3  by  these  movements  pour  out  a number  of  egg-like 
irregular  globules,  w’hich  were  long  considered  to  be  the  seeds  of  the 
plant,  and  were  called  spores.  But  this  is  ascertained  to  be  a false 
analogy,  and  absolutely  opposed  to  the  facts.  In  different  genera  of 
Ferns,  the  apparatus  under  consideration  has  very  different  modes  of 
arrangement. 
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Fi*?'  34*- 
ingiurn  of  the 
Male  Fern 
(magnified). 


Sporanjjji 


Fig.  340. — Lower  surface  of  a portion 
of  the  Frond. 


Fig.  341. — Magnified  portion 
of  the  lower -surface. 


Fig.  343- 
Dehiscence  of  the 
Sporangium 
(magnified). 


339*-  Male  Fern. 
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In  our  indigenous  Polypodium  the  rounded  sori  are  destitute  of 
an  indusium.  In  Pteris  it  extends  along  the  edge  of  the  frond,  and 
opening  on  the  inner  side  protects  the  sori.  In  Scolopendrium,  the 
sori,  approaching  in  pairs,  are  protected  by  an  indusium,  which  is 
to  appearance  bivalve,  and  they  are  disposed  in  oblique  lines.  In 
Osmunda  the  capsules  form  terminal  clusters  upon  the  nerves  of  the 
upper  contracted  and  modified  parts  of  the  frond,  and  are  destitute 
of  indusium,  and  have  the  annulus  imperfect  and  contracted. 

I he  reproduction  of  Ferns  has  been  closely  studied  in  our  days 
by  Nageli,  a distinguished  German  botanist,  and  still  more  recent]}' 
by  Leszczyc-Suminski. 

It  had  long  been  known  that  the  so-called  spores  of  Ferns  were 
susceptible,  in  favourable  conditions,  of  germinating  and  reproducing 
the  original  plant.  The  mode  of  development  of  these  plants  seemed, 
therefore,  fully  understood  ; the  capsules  or  sporanges  were  con 
sidered  to  be  the  female  organs,  and  the  male  organs  were  supposed 
to  be  found  in  the  hair-like  glandular  filaments  in  their  vicinity 
Some  new  and  remarkable  observations,  however,  showed  that  the 
phenomenon  was  not  so  simple  as  it  was  thought.  The  structure  of 
the  body  which  was  supposed  to  be  the  male  organ  did  not  corre- 
spond with  that  of  the  antheridia  of  other  cryptogams.  Neither 
had  the  presence  of  antherozoids  confirmed  the  propriety  of  the 
term  assigned  to  it.  In  short,  Nature  has  neither  placed  the  anthe- 
ridia of  the  ferns  in  the  middle  of  the  sorus,  nor  upon  the  pedicels  of 
the  sporangia.  Contrary'  to  the  provisions  demanded  by  theory,  it  is 
upon  plants  in  process  of  germination  that  we  find  these  organs ; 
upon  individuals  which  have  only  been  in  existence  for  a few  weeks, 
and  which  still  consist  of  only  a small  number  of  cells.  For  the 
important  discovery  of  the  antheridia  we  are  indebted  to  Nageli,  and 
it  was  confirmed  some  years  later  by  the  observations  of  Leszczyc- 
Suminski,  who  detected  the  archegonia  as  well. 

If  we  follow  the  germination  of  a fern-spore  with  Leszczyc- 
Suminski,  we  find  that  its  external  membrane,  resistant  and  coloured, 
is  broken,  and  by  the  opening  thus  formed,  the  external  membrane 
issues  in  thq  form  of  a sort  of  tube ; and  cells  are  produced  and 
multiply  themselves  at  the  extremity  of  the  tube.  From  this  there 
results  a small  foliaceous  heart-shaped  expansion  (Fig.  344,  a),  whose 
dimensions  in  Pteris  serrulata  may  be  an  eighth  of  an  inch  by  a tenth. 
In  the  under  part  of  this  small  organ  or  prothallium  appear  in  due 
course  the  roots  or  radicles,  then  the  antheridia,  and  finally  the 
archegonia. 

The  antheridia  are  small  cellular  protuberances,  formed,  according 
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to  Thuret,  of  three  cellules  superimposed  on  each  other,  as  in 
Fig.  345.  In  the  young  antheridia  (a),  says  this  botanist,  the  central 
cavity,  surrounded  by  the  second  cell  like  a ring,  is  only  filled  with 
a greyish  granular  matter; 
by  degrees,  small  spherical 
bodies  are  seen,  which  are 
the  antherozoids.  As  these 
develop  themselves  the 
central  cavity  increases  in 
volume,  and  presses  strongly 
upon  the  walls  of  the  peri- 
pheral cell.  Finally,  the 
time  comes  when  the  pres- 
sure is  so  great  that  the 
antheridium  is  suddenly 
burst ; the  uppermost  cell, 
which  had  served  as  a cover 
or  lid  to  the  central  cavity, 
falls  off,  or  is  torn  in  a 
stellate  fashion,  allowing 
(Fig-  346)  the  antherozoids 
to  be  expelled  at  the  same 
time. 

At  the  moment  of  their 
expulsion  the  antherozoids 
present  themselves  in  the 
form  of  little  greyish  spheri- 
cal vesicles,  whose  contents 
are  very  indistinct  (Fig.  347). 

At  first  they  are  immovable  ; 
but  after  some  minutes  they 
begin  to  unrol  themselves 
suddenly,  and  move  in  the  Fig  344. — Prothaiiium  of Sco.opcydyium , 
ambient  liquid  with  incon  with  Antheridia  (magnified). 

ceivaMe  rapidity.  They  now 

turn  themselves  with  gyratory  movements,  which  are  sometimes  con- 
tinued without  interruption  during  one,  and  even  two  hours.  If  a 
drop  of  iodine  is  added  under  the  microscope,  these  movements  are 
suddenly  arrested.  Their  body,  twisted  and  contorted,  forms  a sort 
of  spiral  ribbon  ; it  is  imperfectly  defined,  especially  at  the  extremities. 
Ihe  locomotive  organs  of  these  curious  bodies  consist  of  bundles  of 
numerous  short  cilia,  forming  a sort  of  crest  from  the  anterior  part  of 
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the  body.  The  number  of  these  cilia  is  sufficient  to  account  for  the 
extreme  rapidity  with  which  these  antherozoids  move. 

1 hese  facts  overturn  all  our  notions  as  to  the  distinctions  of 


Portion  of  Kui  him  of  Pteris 
urrulata,  showing  Anthcridia  and  Fig.  348. — Isolated  Arehcgonium,  showing  the  action 

Archpgouia.  of  the  Antherozoids  upon  the  Embryonal  Cell. 


Fig.  345.— Antheridia  (magnified). 


Fig.  347. — Antherozoids. 


animals  and  plants.  Here  are  simple  vegetable  organs  which  seem 
to  have  the  power  of  motion  ; and  if  we  reflect  on  the  other  hand 
there  are  animals,  as  the  sponge,  corals,  and  adult  oysters,  which  are 
altogether  immovable,  we  may  well  ask  which  is  the  plant  and  which 
the  animal  ? We  can  only  reply  that  the  distinctions  which  science 
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is  compelled  to  draw  among  living  beings  become  indecisive  when 
we  reach  the  confines  of  what  are  usually  designated  the  two 
kingdoms  of  Nature. 

The  female  organs  of  the  plants  which  occupy  our  attention  are 
less  numerous  than  in  the  preceding  orders ; a prothallium  does  not 
bear  more  than  from  four  to  twenty  (Figs.  346  and  348).  They 
occupy  its  lower  surface,  but  in  front  of  the  notch  in  it  ; each  of 
them  presents  itself  as  a rounded  cavity,  plunged  in  the  interior  of 
the  parenchyma,  and  communicating  with  the  exterior  by  a sort  of 
tube,  formed  by  sixteen  transparent  cells  disposed  in  fours,  the  one 
above  the  others  (Fig.  348). 

We  ought  to  remark  here,  that  the  two  kinds  of  organs  which 
have  been  described  may  exist  at  once  in  the  same  prothallium,  as  in 
Fig.  346,  or  they  may  be  distributed  upon  several,  as  in  Fig.  344. 
They  are,  then,  monoecious  or  dioecious.  As  to  the  fact  of  the 
fecundation,  it  can  no  longer  be  contested.  Leszczyc-Suminski  has 
seen  and  figured  the  antherozoids  in  the  interior  of  the  cavity  of  the 
archegonium  (Fig.  348),  and  his  observations  have  been  confirmed 
by  other  observers. 

Without  entering  into  details  respecting  the  development  of  the 
embryonal  cell  in  the  interior  of  the  cavity  of  the  archegonium, 
we  may  remark  that  we  only  see  a single  plant  issue  from  the  pro- 
thallium, as  if  only  a single  archegonium  had  been  fertilised,  or  at 
least  one  assumes  such  a development  as  to  hinder  the  growth  of  all 
others. 

To  conclude,  the  capsules  which  develop  themselves  on  the  lower 
surface  of  the  fronds  of  ferns  are  not  fruit,  as  has  been  assumed  until 
lately ; nor  are  the  spores  enclosed  in  the  capsules  seeds.  The 
male  and  female  reproductive  organs  are  developed  on  a small  and 
transitory  cellular  apparatus  resulting  from  the  germination  of  the 
spores. 

FLOWERING  PLANTS. 

Class  III. — Rhizogens, 

The  Rhizogens  are  a most  anomalous  collection  of  plants,  at 
once  leafless  and  parasitical.  They  have  the  loose  cellular  organisa- 
tion of  Fungi,  traces  of  a spiral  structure  among  their  tissues,  with 
a cellular  mass  serving  at  once  for  stem  and  root,  and  suggesting  an 
analogy  to  the  thallus  of  Fungi.  Their  flowers  are  like  those  of  more 
perfect  plants,  and  their  sexual  organs  are  complete  ; their  embryo, 
without  visible  radicle  or  cotyledons,  presents  the  appearance  of  a 
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spherical  or  oblong  homogeneous  mass.  Lindley  placed  in  this 
class  the  following  families,  now  considered  to  have  little  affinity 
with  one  another. 

Ovules  solitary,  pendulous  ; fruit  one-seeded *•  Balanophorace*. 

Ovules  numerous,  parietal  ; fruit  many-sccded ; calyx  3,4,6  parted  ; I „ Cytinaccae. 
hers  ODeninz  bv  slits.  t 


Rafflesiacea:. 


anthers  opening  by  slits. 

Ovules  numerous,  parietal;  fruit  many- seeded ; calyx  5 parted  ^ 
anthers  opening  by  pores.  . f 0 

They  are  a singular  class  of  parasitical  plants,  which  have  cellular 
scales  instead  of  leaves,  but  true  flowers.  They 
agree  with  Exogens  in  having  sexual  organs,  and 
with  the  Fungi  in  their  parasitical  habits  and  in 
their  fungus-like  consistence.  The  BaUviophoracaz 
are  leafless  root  parasites,  with  flowers,  brown,  red, 
white,  or  yellow,  but  never  green,  having  under- 
ground stems,  rhizomes,  or  tubers,  from  which 
spring  erect  simple  peduncles.  They  are  found  on 
the  roots  of  the  Vine,  Maple,  and  Oak  ; abounding 
in  the  mountains  of  tropical  countries,  especially 
of  America,  the  Himalayas,  and  Khasia.  The 
CytinacecB  are  parasitical  on  the  roots  of  the  Cistus 
of  the  South  of  Europe,  and  ( Hydnora ) on  the 
succulent  Euphorbias  of  the  Cape  of  Good  Hope. 
Rafflesiacea  are  stemless  plants  of  the  East  Indies, 
the  flowers  of  which  spring  immediately  from  the 
surfaces  of  the  branches  upon  which  they  are  para- 
sitic, and  are  immersed  among  the  scales  which 
represent  leaves.  The  order  takes  its  name  from 
Sir  Stamford  Raffles,  who  discovered  in  Sumatra 
the  species  named  by  Robert  Brown  Rafflcsia 
Arno/di,  which  has  flowers  more  than  a yard  across 

1 \e  (Fig-  137)- 

The  plants  which  Dr.  Lindley  grouped  together 
as  Rhizogens  are  now  considered  to  have  little 
real  common  affinity;  their  parasitic  habit  merely 
brings  about  a superficial  resemblance.  I hey  have, 
III  111  however,  been  retained  here,  as  their  true  position 

Fig.  349.— Diagram  of  is  uncertain. 

course  of  libro-vascu 

lar  bundles  in  Eudo  . r 

gens.  Class  IV.— Endogens,  or  Monocotyledons. 

Endogenous  or  Monocotyledonous  plants  are  herbaceous,  rarely 
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woody  plants,  Justus  aculeatus  being  the  only  species  with  woody 
fibres  indigenous  to  Britain.  Schleiden,  in  describing  the  peculiarities 
of  Endogens,  and  the  manner  in  which  they  differ  from  Exogens, 
says  that  all  plants  whose  development  proceeds  from  the  interior 
to  the  exterior  are  either  limited  or  unlimited  in  their  growth. 
Woody  fibre  exists  under  two  different  physiological  phases.  It 
commences  as  an  extremely  delicate  tissue  {cambium),  capable  of 
rapid  development,  in  which  new  cells  are  continually  generated  and 


Fig-  35°- — Transverse  Section  of  the  Stem  of  a Palm. 


matured  in  two  different  directions,  namely,  next  the  circumference, 
as  liber  or  bast,  a tissue  of  a peculiar  lengthened  kind,  with  thick 
walls  ; and  on  the  side  next  the  centre  in  the  form  of  woody  fibres, 
proper  or  reticulate,  or  porous  vessels.  Up  to  a certain  point 
the  development  of  the  fibro-vascular  bundles  is  the  same,  but  in 
Endogens  the  active  and  delicate  formative  cellular  tissue  suddenly 
changes,  the  partitions  of  the  cells  become  thicker,  the  generating 
power  ceases.  Finally,  they  cease  to  convey  any  kind  of  formative 
sap ; all  further  addition  of  new  elements  to  the  bundles  becomes 
impossible,  and  therefore  their  dimensions  are  limited.  In  Exogens, 
on  the  contrary,  this  tissue  retains  its  vital  activity  during  the  whole 
life  of  the  plant,  and  additions  are  made  to  the  fibro-vascular  bundles 
during  the  whole  of  that  period.  They  are,  therefore,  unlimited. 

The  general  characteristics  of  Endogens  are  the  single  cotyledon  ; 
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the  leaves  parallel-veined ; the  wood  of  the  stem  always  confused 
(Fig.  350),  and  containing  fibro-vascular  bundles,  which  are  limited 
in  their  growth. 

Lindley  estimated  Endogens  to  consist  of  1,420  genera  and 
13,684  species.  Dr.  Lindley  divides  this  class  into — 


Alliances. 


1.  Glumaleo  . 


Section  i. — Flowers  Glumacrous,  that  is  with  Imbricated, 
Colourless,  or  Herbaceous  Scales. 


In  the  first  two  orders  the  ovule  is  erect 
or  ascending,  the  pistil  compound  ; in  the 
other  three  the  ovule  is  pendulous,  the 
pistil  simple.  The  first  approach  the  Palms, 
and  the  last  the  Rushes. 


Natural  Orders 

I.  Graminacea:. 

II.  Cyperacex. 

III.  Desvauxiaceas. 

IV.  Restiaceae. 

V.  Eriocaulacese 


a.  Aralrs 


Section  a.— Flowers  Petaloid,  with  true  Calyx  or  Corolla,  or 

WITH  BOTH,  OR  NAKED,  USUALLY  UNISEXUAL. 

r Flowers  naked,  furnished  with  scales  or  \ 
corolla,  or  both,  having  the  sexes  on  dif- 
ferent flowers,  with  rudiments  of  the  absent 
sexes  present  ; embryo  axile,  albumen 
. mealy  or  fleshy  (some  altogether  without 
albumen).  Here  we  have  the  simplest 
structure  amongst  flowering  plants,  gradu- 
ally approaching  the  Palms  in  the  Screw- 
t pines. 


II.  Typhacex. 

I III.  Araceae. 

IV.  Pandanace* 


3.  Palmales  . 


f Flowers  perfect  (having  both  calyx  ami 
J corolla),  sessile  on  a branched  scaly  spadix  ;l 
lembryo  minute,  lodged  below  the  surfacei 
(of  a horny  or  fleshy  albumen. 


Palmacese. 


4.  Hvdrales  . 


Floating  water-plants:  flowers  perfect}  j Hydrocharidace*. 
or  imperfect,  not  arranged  on  a spadix  ;>•  jj  Naiadace*. 
embryo  axile,  exalbtiminous.  ) 


Section  3. — Flowers  with  a true  Calyx  and  Corolla  adherent  to 
the  Ovary,  Hermaphrodite. 


5.  Narcissalks 


f Flowers  symmetrical ; stamens,  three  to'} 
six,  or  more,  all  perfect ; seeds  albuminous.  1 
) Some  of  the  Bromeliaceas  have  the  calyx  \ 
free,  but  so  fleshy  and  permanent  as  to 
have  all  the  appearance  of  being  adherent  I 
^to  the  ovary.  / 


I.  Bromcliacejc. 
II.  Taccacese. 

III.  Hsemodornce*. 

IV.  Hypoxidacete. 
V.  Amaryllidace*. 

VI.  Iridaceae. 


6.  Amomalks. 


7.  Orchidalrs 


" Flowers  unsymmetrical,  with  one  to  five}  j Musacese 
stamens,  some  of  which  are  abortive; . seeds  f n]  zingibera^em. 
albuminous;  differ  from  Norcissalcs  in(  |]j  Marantaccac. 
.having  the  veins  of  the  leaves  diverging.  ) 

Flowers  unsymmetrical  ; Stamens  one  to}  , Burmanniacex. 
thr.eJe : seeds  exalbumiao’ts  ; embryo,  a t n Orchidaceas. 
solid  homogeneous  body,  destitute  on  j j j Aposta9iace^- 
.visible  radicle  or  cotyledon.  ) v 
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Alliances 
g.  Xyridalks 


9.  JUNCALBS  . 


xo.  I.iliales  . 


it.  Alismales. 


Section  4 — Flowers  with  true  Calyx  and  Corolla  free  from  the 
Ovary,  Hermaphrodite. 


{Flowers  half  heibaccui,  a-3-petaloid  ;> 
embryo  with  a fleshy  albumen,  axile  in 
Philydracese,  minute  on  its  outside  in 
Xyridace®,  half  immersed  in  Commely- 
naccae.  minute  and  outside  in  Mayaceae. 

( Flowers  herbaceous,  dry,  and  per-- 
I manent,  bisexual,  scaly,  scarious,  if 
I coloured  ; albumen  copious ; embryo, 

\ minute  and  undivided  in  the  Rushes 
axile  with  a cleft  on  one  side  in  the  Oron- 
V tiaceae. 

( Flowers  hexapetaloid,  succulent,  wither- 
, j ing  ; albumen  copious ; anthers  turned 
‘ j outwards  in  Melanthaceae,  inwards  in 
v.  Liliaceac. 

{Flowers,  3-6-petaloid  ; with  separate 
carpels ; without  albumen  ; many-seeded 
in  Butomaceae  ; few-seeded,  with  solid  em- 
bryo in  Alismaceas ; flowers  scaly  ; embryo 
with  large  plumula  in  Juncaginaceae. 


Natural  Orders. 

I.  Philydracea:. 

II.  Xyridacese. 

III.  Commelynaceae. 

IV.  Mayaceae. 


I.  Juncaceae. 
II.  Orontiaceae. 


I.  Melanthaceae. 
II.  Liliaccas. 

III.  Pontcderace*. 


I.  Butomacete. 
II.  Alismaceae. 
III.  Juncaginaceae. 


Alliance  I. — Glum  ales. 

So  called  from  their  flowers  being  composed  of  bracts,  and  not 
collected  in  whorls,  but  consisting  of  imbricated,  colourless,  or 
herbaceous  scales.  The  grasses  and  sedges  of  which  they  consist 
constitute  a very  large  proportion  of  the  vegetation  of  the  globe, 
covering  our  fields  with  verdure  and  furnishing  food  for  man  and 
beast.  They  are  provided  with  stamens  and  pistils,  which  are  indis- 
pensable to  the  production  of  seeds,  but  there  is  little  trace  of  calyx 
or  corolla.  The  Graminacece  are  distinguished  by  their  round,  hollow, 
and  prominently-jointed  stems,  their  slender,  parallel  ribbed  leaves 
with  usually  slit  sheaths ; the  Cyperacea , or  Sedges,  by  their  angular 
and  solid  stems,  and  inconspicuous  joints,  with  leaf-sheaths  which 
are  never  slit  ;l  the  Jwicacece , by  their  round  tapering  stems,  and 
many-seeded  capsular  fruits  ; the  Eriocaulacea,  by  their  angular  stem 
and  capitate  inflorescence. 

The  important  family  of  Graminaceae,  or  Grasses,  supplies  us  with 
Wheat,  Rice,  Rye,  Barley,  Oats,  Maize,  and  the  Sugar-cane  ; and 
constitutes,  besides,  the  grass  of  our  meadows  and  our  hill-sides. 
The  oat  is  an  annual,  the  lower  stem  of  which  forms  a short  rhizome, 
from  which  secondary  stems  emanate  ; these  are  interrupted  by  brown 
inflated  nodes  or  joints,  which  become  solid,  whilst  the  parts  inter- 
vening between  the  knots  are  hollow  tubes.  From  these  knots  spring 
the  leaves.  Their  petioles  form  a split  sheath  on  one  side,  which 
embraces  the  stem  for  some  distance  before  spreading  out  into  a very 
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long  slender  leaf,  traversed  by  parallel  and  simple  veins,  converging 
towards  the  summit.  At  the  point  where  the  leaf  separates  from  the 
sheath,  we  find  a small,  whitish,  membranous  scale  ( ligule ),  which 
appears  to  be  a continuation  of  the  inner  lining  of  the  petiole  beyond 
the  origin  of  the  lamina  of  the  leaf.  In  the  accompanying  engraving 
(Fig.  351)  of  an  annual  grass,  Poa  annua,  s is  the  sheathing  petiole, 
/ the  ligule,  a the  lamina,  n the  tumid  node,  at  which  the  leaf 
originates. 

The  inflorescence  of  the  Oat  is  a loose  but  ample  panicle, 
extending  its  branches  in  all  directions.  If  we  examine  more  closely 
the  little  pendent  bodies  which  it  supports,  and  which  from  the  delicacy 
of  their  peduncles  oscillate  freely  to  the  breeze  which  skims  over  the 
surface  of  the  field  of  oats,  two  pointed  scales  will  be  observed  on  the 
outside,  almost  equal  in  size,  but  one  of  which  is  inserted  a little 
lower  than  the  other;  these  constitute  the  envelopes  of  three  dis- 
tichous flowers,  forming  each  little  ear  or  spikelet ; they  are  called 
the  outer  glumes.  The  lower  flower  is  fully  developed,  the  second  is 
smaller,  and  the  third  rudimentary  and  sterile.  If  we  examine  the 
lower  flower,  it  is  composed  essentially  of  three  stamens  and  a pistil. 
The  filaments  of  the  stamens  are  delicate,  and  the  anthers,  which  are 
in  the  shape  of  an  X,  are  loosely  attached  by  the  back.  The  pistil 
is  composed  of  a shaggy,  hairy  ovarium,  which  is  surmounted  by  the 
two  feathered  styles.  There  is  only  one  cell  in  the  interior,  containing 
a solitary  and  anatropal  ovule.  These  essential  organs  are  protected 
by  two  scales,  of  which  the  external  or  lowest,  or  flowering  glume, 
bears  upon  its  back  a caducous  and  rigid  filament,  slightly  bent, 
while  the  internal  one  {pale),  which  is  smaller,  is  supplied  with  two 
lateral  veins.  In  addition  to  this  we  find  on  the  outside  of  the  most 
external  stamen  two  small  collateral  and  fleshy  bodies,  which  are 
designated  lodicules. 

When  the  ovule  has  been  subjected  to  the  fertilising  influence  of 
the  pollen-tubes,  it  is  developed  into  a seed,  which  presents  this 
peculiarity,  that  it  is  blended  firmly  with  the  fruit  by  its  integument 
in  such  a manner  as  to  constitute  what  botanists  call  a caryopsis — a 
term  used  when  the  pericarp  of  a one-seeded  indehiscent  seed-vessel 
is  membranous,  and  adheres  firmly  to  the  integument,  as  in  Fig.  352, 
which  represents  a caryopsis  of  Wheat,  which  is  olten  confounded 
with  the  seed  itself.  The  greater  part  of  this  is  composed  of  a fari- 
naceous albumen.  On  the  outside  and  beneath,  a small  distinct 
body  is  perceptible,  sunk  in  the  surface,  and  scarcely  projecting 
from  it.  This  is  the  embryo  which  rests  upon  the  albumen  by  a 
cushion-like  lateral  expansion  of  the  radicle. 
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Wheat  ( Triticum  vulgar e),  originally  from  Persia,  has  three  to 
five  flowered  spikelets ; their  sides  opposite  the  axis,  and  disposed, 
as  we  know,  in  ears  (Fig.  152). 

. . Ricc  (Oryza  sativa),  originally  from  India,  presents  a panicle  of 
rigid  and  erect  branches,  with  unifloral  spikelets,  the  flower  presenting 
six  stamens. 

Maize  (Zea  Mays)  is  monoecious— that  is  to  say,  it  presents  both 
the  sexual  organs  upon  the  same  plant  The  flowers  with  stamens 
are  disposed  in  a terminal  panicle.  The  flowers  with  pistils  have 
their  spikelets  close  together,  in  a lateral  spike,  enclosed  in  a large 
spathe,  which  is  nothing  but  the  sheathing  petiole  of  a leaf  deprived 
of  its  limb.  The  stigmas  of  these  pistils  are  thread-like  and  very 
long,  and  the  whole  of  them  together  is  like  a handful  of  long  fila- 
ments, hung  carelessly  towards  the  earth  like  a tuft  of  hair. “ The 
names  of  Turkish,  Spanish,  and  Guinea  Wheat  and  Indian  Corn, 
which  have  been  given  to  Maize,  are  quite  fallacious,  for  it  is 
indigenous  to  the  tropics  of  America.  With  the  exception  of  Wheat 
and  Rice,  Maize  is  the  most  useful  as  well  as  the  most  universally 
cultivated  of  the  grasses.  To  Asiatics,  Africans,  and  South  Americans, 
it  is  more  important  than  wheat.  The  Sugar  cane  ( Saccharum 
officinarum ),  another  grass  of  the  East,  furnishes  us  with  sugar,  for 
domestic  purposes. 

Endlicher  divides  the  229  genera  of  which  the  Graminaceae  con- 
sisted when  he  wrote  (which  is  now  increased  to  245),  into  thirteen 
tribes,  as  follows  : — 


I.  Oryze* 


II.  PHALARIDB* 


III.  Panice.*  , . 


IV.  Stipacb*  . 


V.  Agrostidk* 


C Spikelets  one-flowered  with  mi- 
3 nute  glumes,  or  two-three-flowered 

• flower  floret  with  one  pale,  and 
V neuter,  the  upper  only  fertile. 

f Spikelets  hermaphrodite,  one-' 
3 two-  or  three-flowered  ; the  ter- 1 

• I minal  fertile  ; glumes  equal ; pale  I 
(.hardened  and  shining 


0 »4I 

1 > plant 
\ specii 


(Spikelets  two -flowered  ; the 
lower  incomplete ; glumes  thin, 
the  lower  often,  both  rarely,  abor- 
tive ; pales  coriaceous,  awnless  ; 
caryopsis  compressed. 


genera,  containing  the  Rice- 
and  some  other  interesting 
species. 


Containing  it)  genera,  including 
Zea,  the  Maize-plant,  and  some 
pretty  flowering  plants. 

r Containing  33  genera,  varying 
I in  height  from  the  minute  to  the 
tall  arborescent  Panicum,  which 
rises  to  the  height  of  a lofty  tree 
in  India,  with  a stem  as  slender  as 
a goose-quill. 


to  genera,  including  the  grace- 


C Spikelets  one-flowered  ; lower") 

. < pales  rolled  inwards  ; awn  simple,  * .x  ‘cf'X? 

(.articulated  at  the  base.  Jful  SUfa  pennata. 

Spikelets  one-flowered  ; glumes')  14  genera,  including  the  bent 
and  pales  two,  membranous,  her- (-grasses  and  many  curious  genera 
(.baceous  ; stigma  sessile.  J of  easy  culture. 
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VI.  Arundinack.e 


/ Spikelet  one  with  or  without  ^ u genera,  usually  tall  grasses 
1 a rudimentary  upper  flower,  or  ( of  reed-like  appearance.  Arumlo 
many-flowered ; florets  surrounded  donax  is  grown  in  France  and 
with  long  hairs  ; glumes  as  long  \ Italy  for  fencing,  vine-poles,  fish- 
V as  the  florets.  J ing-rods,  &c. 


VII.  Pappophore.e 


VIII.  Chlorides. 


{pSes 


Spikelets  two-'or  many -flowered,  j 
theupper  withering;  glumes  and 


two. 


7 genera  of  obscure  and  value- 
less plants,  including  the  curious 
bearded  Amphiphogon  of  Aus- 
J tralia. 

( Spikelets  unilateral,  one-  or'i 

J many-flowered,  upper  florets  with- ( 22  genera  of  insignificant 

/ enng  ; glumes  and  pales  two,  (grasses,  chiefly  intertropical. 
kglumes  permanent  on  We  rachis.  J 


IX.  Avekace.b  . 


X. 


FhSTUCACE/E 


1 Oat  grasses ; spikelets  two-  or 
many-flowered,  the  terminal  usu- 
) ally  withering  ; panicle  branching, 

' ' or  spike-like  ; glumes  two,  pales 
two,  the  lower  awned,  awn  dorsal 
l and  twisted. 

j Pasture  grasses;  spikelets  many- 
1 flowered  ; glumes  two;  pales  two  ; 
*\  both  awned ; panicle  branched  and  j 
l spreading. 

{Barley  plants  ; spikelet  one- 1 
three-  and  many-flowered  ; termi-  I 
nal  floret  withering  ; glumes  two, 
sometimes  absent ; pales  two  ; | 
ovary  hairy ; inflorescence  spiked.  I 

( Spikelets  one- two- rarely  three-'1 

XII.  Rottboeuacea*  ^Ter.ed-:  ^“Woice  spiked,/ 

/ ,n  .the  hollows  of  the  l 

V jointed  rachis  ; glumes  one  or  two.  J 

C Spikelets  two-flowered ; lower' 
XIII.  Andropogoneaj  .<  floret  ‘"complete  j pales  trans- 1 
j parent,  and  thinner  than  the  I 
k glumes. 


XI.  Hordeacil/E 


24  genera,  including  the  culti- 
vated Oat  and  many  other  species 
of  less  interest. 


44  genera  of  grasses,  including 
Poa,  celebrated  for  pasture,  and 
Eragrostis  for  its  graceful  danc- 
ing spikelets,  and  Bambusa  for  its 


10  genera,  including  Wheat 
(Triticum).  Barley  (Hordeum), 
Rye-grass  ( Lolium ),  Rye  (Secale). 


13  genera,  generally  of  insigni- 
ficant grasses,  including  Tribsa- 
cum,  the  forage  grasses  of  the 
West  Indies. 

I 24  genera,  including  the  Sugar- 
cane ( Sacchantm ),  and  many 
pretty  grasses  cultivated  in  hot- 
1 houses. 


This  vast  family  of  Endogens  is  universally  diffused.  Agrostis 
algida  was  found  by  Phipps  on  Spitzbergen,  On  the  mountains  of 
the  south  of  Europe,  Poa  disticha  and  other  grasses  ascend  almost 
to  the  snow  line ; and  this  is  also  the  case  on  the  Andes  with 
P.  dadyloides , Deyeuxia  rigida,  and  Festiua  dasyantha.  Their 
different  dimensions  are  equally  striking.  Some  species  of  Pamdusa, 
true  grasses,  are  fifty  to  sixty  feet  high  ; in  our  own  country  we  are 
better  acquainted  with  grasses  as  forming  the  compact  grassy  turf  of 
our  meadows,  lawns,  and  hay-fields. 

It  would  be  impossible  to  exaggerate  the  importance  of  this  great 
family  of  plants.  Most  of  them  contain  abundance  of  nutritious 
starchy  matter,  and  comparatively  few  of  them  are  objectionable, 
although  the  cereal  grasses  only  are  cultivated  for  human  food.  Those 
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reckoned  deleterious  maybe  briefly  enumerated.  Lolium  temulenlum, 
a weed  in  some  parts  of  Britain,  is  injurious  : persons  have  died  from 
its  effects.  Bromus purgans  and  cartharticus  are  emetic  and  purgative. 
Bromus  mollis  is  also  reported  to  be  unwholesome;  and  Festuca 
quadridentata  is  said  to  be  poisonous  in  Quito.  Molinia  varia  is 
said  to  be  injurious  to  cattle.  The  most  esteemed  pasture  grasses 
are  Lolium  perenne , Ph/eum  pratense  and  Festuca  pratensis,  Cynosurus 
cristatus,  with  several  species  of  Poa  and  Dwarf  Festuca,  to  which  the 
fragrance  of  the  sweet  Vernal  Grass  (Anthoxanthum  odoratum)  adds 
a fine  aroma. 

The  Cyperace^e,  or  Sedges,  are  grass-like  herbs,  with  solid 
angular  stems,  sometimes  enlarged  at  the  base  in  corms  or  tubers, 
with  narrow,  tapering  leaves  wrapping  round  the  stem,  but  without 
the  slitting  sheath.  The  flowers  consist  of  imbricated  solitary 
bracts,  the  lowermost  of  which  are  often  empty,  very  rarely  en- 
closing other  opposite  bracts  at  right  angles  with  the  first,  and 
called  glumes.  There  is  no  diaphragm  at  the  articulations ; the 
seed  has  its  embryo,  lying  in  the  base  of  the  albumen,  within 
which  it  is  enclosed. 

The  Sedges  are  found  on  the  margins  of  ditches,  marshes,  and 
running  streams,  heaths  and  forests,  on  the  sands  of  the  seashore, 
and  on  the  tops  of  mountains.  In  Lapland,  according  to  Humboldt, 
they  are  equal  to  grasses  in  number ; but  from  the  temperate  zone  to 
the  equator  the  proportion  decreases.  As  we  approach  the  equa- 
torial regions  the  character  of  the  order  changes — Carex , Scirpus,  and 
Schcenus  give  place  to  Cyperus  and  other  analogous  genera.  On  the 
banks  of  the  Nile,  in  Egypt,  the  Papyrus  antiquorum,  of  which 
boats,  paper,  and  ropes  were  made,  no  longer  grows.  It  is  found, 
however,  in  Nubia,  and  lingers  in  two  spots  in  Palestine.  P.  corym- 
bosus  is  equally  useful  in  India,  where  it  is  manufactured  into  matting 
for  rooms  ; while  Cyperus  fextilis  makes  a kind  of  rope. 

Of  the  remaining  orders  constituting  glumaceous  plants  the 
DnsvAUXiACEiE  consist  of  genera  of  small  tuft-like  herbs,  distinguished 
from  the  Sedges  by  their  ovaries,  which  are  variable  in  number  and 
distinct  from  each  other,  ranged  round  a common  axis,  as  in  the 
Ranunculus.  They  are  insignificant  plants  of  the  South  Sea  Islands 
and  New  Holland. 

The  Restiace/e  are  herbaceous  under-shrubs,  with  naked  stems, 
or  protected  by  slit  sheaths,  flowers  in  spikes,  separated  by  bracts, 
and  generally  unisexual.  They  are  distinguishable  by  their  pendulous 
ovules  and  lenticular  embryo  at  the  extremity  of  the  seed  most  remote 
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from  the  hilum,  by  their  stamens  opposite  the  inner  glumes,  their 
simple  unilocular  anthers,  and  their  glumaceous  flowers.  They  are 
natives  of  the  woods  and  marshes  of  New  Holland  and  South 
Africa. 

The  Eriocaulace,e  are  perennial  marsh-plants  with  linear  cellulai 
spongy  leaves  sheathing  at  the  base,  very  minute  capitate  and  bracteate 
flowers.  Glumes  two,  and  unilateral,  or  three.  A membranous  tube, 
with  two  or  three  teeth  or  lobes,  surrounds  the  ovary.  They  are 
chiefly  aquatic,  two-thirds  of  them  natives  of  tropical  America,  the 
rest  Australian  and  North  American.  One  species  is  found  in  the  Isle 
of  Skye  and  Western  Ireland. 

Alliance  II. — Arales. 

These  consist  of  Endogens  of  secondary  interest,  the  several 
orders  of  which  are  enumerated  in  the  brief  summary  we  have  given 
of  the  class. 

Alliance  III.— Palmales. 

The  Palmaceje  are  for  the  most  part  trees  of  gigantic  growth, 
always  forming  wood,  and  occasionally  reaching  dimensions  altogether 
unknown  among  other  plants.  They  are  the  culminating  point  of  vege- 
tative power  among  Endogens.  The  species  of  Calamus , or  Rotangs, 
for  instance,  are  sometimes  500  feet  long,  rising  to  the  tops  of  the 
highest  trees  and  falling  again.  The  Palms  occupy  their  place  in 
the  first  ranks  of  vegetation  as  much  by  the  majestic  beauty  and 
elegance  of  their  appearance  as  for  their  services  to  the  inhabitants 
of  the  tropics,  to  whom  they  furnish  at  once  bread,  oil,  and  wine. 

Let  us  examine  the  Date  Palm  ( Phoenix  dactylifa'd).  This  beau- 
tiful tree  (represented  in  Fig.  354),  which  has  deservedly  received 
the  name  of  the  Prince  of  Vegetables,  raises  its  straight  and  column- 
like stem  from  ninety  to  one  hundred  feet.  It  is  crowned  by  an 
ample  tuft  of  from  forty  to  fifty  leaves,  which  sometimes  attain  the 
length  of  ten  or  twelve  feet,  floating  from  the  summit  with  rigid, 
linear,  sword-shaped  leaflets,  arranged  like  the  fringe  of  a feather. 
From  the  axils  of  the  leaves  issue  coriaceous  spathes  of  a single 
piece,  opening  on  one  side  and  permitting  the  passage  of  the  long 
branched  spadix,  which  bears  small  flowers,  and  are  generally  male 
on  one  tree  and  female  on  another;  for  it  is  to  be  noted  that  the 
Date  Palms  are  dicecious  trees,  and  it  is  well  known  that  in  order  to 
produce  fruit  from  this  tree,  it  is  necessary  to  have  recourse  to  artificial 
impregnation  of  the  female  flowers,  a practice  which  has  been  carried 
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on  from  the  earliest  times  in  the  countries  where  the  Date  is  culti- 
vated. The  male  flower  of  the  Date-tree  has  a calyx  with  very  short 
sepals,  a corolla  of  three  petals  much  larger,  with  six  stamens,  fur- 
nished with  long  linear  anthers,  the  two  cells  of  which  open  themselves 
inwards  by  two  longitudinal  slits. 

The  female  flowers  present  a double  floral  envelope,  each  whorl 
of  which  is  formed  of  three  pieces,  and  possesses  three  distinct  pistils, 
each  surmounted  by  a stigma  in  the  form  of  a hook. 

Of  these  three  pistils  one  only  develops  itself,  ripens,  andBecomes 
an  elongated,  ovoid  berry,  with  a thin  epicarp  of  a yellowish  red,  a 
solid  and  slightly  viscous  pulp,  and  an  endocarp  represented  by  a 
slight  pellicle  enveloping  the  stone,  which  is  the  seed.  This  seed  is 
cylindrical,  thinner  at  its  two  extremities,  deeply  grooved  in  its  whole 
length  on  one  side,  and  presenting  in  the  middle  of  the  other  a small 
circular  depression  —an  operculum,  which  is  destined  to  fall  out  at 
the  moment  of  germination  to  let  out  the  radicle,  in  the  manner 
described  (p.  204)  in  the  chapter  on  Germination,  in  speaking  of  the 
Indian  Shot.  In  short,  this  operculum  corresponds  with  a little 
hollow  where  the  germ  is  placed  in  such  a manner  that  its  great  axis 
(if  one  can  speak  of  the  great  axis  of  such  a little  thing)  is  perpen- 
dicular to  the  surface  of  the  seed.  It  will  be  seen,  from  Fig.  354, 
which  gives  a representation  of  the  seed  of  a Date,  that  it  is  almost 
entirely  composed  of  a hard  horny  albuminous  substance,  the  thick- 
walled  cells  of  which  are  filled  with  matters  which  are  drawn  upon 
by  the  embryo  in  the  process  of  germination. 

The  Date-tree,  indigenous  to  Arabia  and  the  north  of  Africa,  is  pre- 
eminently the  tree  of  the  oasis  of  the  desert ; that  which,  according 
to  the  allegorical  language  of  the  Orientals,  plunges  its  foot  into  the 
water  and  its  head  into  the  fires  of  heaven.  It  is  planted  as  an 
ornamental  tree  in  Corsica,  Sardinia,  the  north  of  Italy,  the  Ionian 
Isles,  and  Northern  Greece;  but  it  does  not  fruit  in  those  countries, 
or  only  imperfectly.  By  incisions  in  the  trunk  of  the  Date  Palm  a 
sweet  liquid  is  obtained,  which  is  called  the  milk  of  the  Palm-tree, 
and  which,  after  fermentation,  takes  a vinous  flavour.  When  dis- 
tilled, this  liquid  furnishes  arrack.  The  stem  of  the  tree  supplies 
the  natives  'with  their  wood  for  firing  and  construction,  its  leaves  are 
employed  to  roof  their  houses,  and  from  its  leaflets  they  manufacture 
baskets,  mats,  hats,  &c.  The  compass  of  this  work  will  not  permit 
us  to  give  the  history  of  more  than  a few  of  the  different  species  oi 
Palms,  which  are  so  numerous  and  so  interesting,  from  their  structure., 
beauty,  and  utility.  We  must  confine  ourselves  to  the  mention  of 
those  whose  form  is  the  most  remarkable. 
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Fie.  ?«• 
Section  of  the 
seed  of  a Date. 


I he  Coc°a-nut  (Cocos  nucifera)  is  an  inhabitant  of  the  whole 
omd  .zones  chiefly  in  the  neighbourhood  of  the  seas.  It  rises  to 
the  height  of  a hundred  feet,  and  is  surmounted  by  a crest  of  pinnate 
eaves  about  twelve  feet  long ; the  fruit  is  a dnipe  as 
large  as  the  head  of  a man,  with  a fibrous  mesocarp 
and  a bony  endocarp ; the  seed  is  almost  entirely 
formed  of  a.  fleshy  white  albumen  ; in  the  interior  the 
centre  of  this  albumen  is  occupied  by  a space  filled  by 
a clear  liquid,  which  is  an  agreeable  and  refreshing 
beverage,  a sort  of  vegetable  milk.  A fixed  oil  is 
obtained  from  the  Cocoa-nut  tree;  every  part  of  the 
tree,  in  short,  is  useful  to  man,  either  to  clothe,  feed, 
or  shelter  him. 

We  borrow  from  Bonifas-Guizot  the  following  pas- 
sage, which,  whether  imaginary  or  the  experiences  of 
an  actual  traveller,  gives  with  some  piquancy  an  idea 
of  the  infinitely  varied  advantages  which  the  inhabitants 
of  tropical  countries  draw  from  the  Cocoa-nut  tree  and 
its  products  : — 

“ Imagine  a traveller  passing  through  one  of  these 
countries,  situated  under  a burning  sky,  where  coolness 
, . anc  s‘lade  are  so  rare,  and  where  habitations,  in  which 

to  take  the  repose  so  necessary  to  the  traveller,  are  only  to  be 
found  at  considerable  distances.  Panting  and  dispirited,  the  poor 
traveller  at  length  perceives  a hut  surrounded  by  some  trees  with 
straight,  erect  stems,  surmounted  by  an  immense  tuft  of  great  leaves 
some  being  upright  and  the  others  pendent,  giving  an  elegant  and 
agreeable  aspect  to  the  scene.  Nothing  else  near  the  cabin  indicates 
cultivated  land.  At  this  sight  the  spirits  of  the  traveller  revive; 
he  collects  his  strength,  and  is  soon  beneath  the  hospitable  roof. 
His  host  offers  him  an  acidulous  drink,  with  which  he  slakes  his 
thirst : it  refreshes  him.  When  he  has  taken  some  repose,  the 
ndian  invites  him  to  share  his  repast.  He  produces  various 
courses,  served  in  a brown-looking  vessel,  smooth  and  glossy;  he 
serves  also  some  wine  of  an  extremely  agreeable  flavour.  Towards 
the  end  of  the  repast  his  host  offers  him  sweetmeats,  and  lie  is 
made  to  taste  some  excellent  spirits.  The  astonished  traveller 
asks  wflio  in  this  desert  country  furnishes  him  with  all  these  things. 

My  Cocoa-nut  tree,  was  the  reply.  ‘ The  drink  I presented  you 
with  on  your  arrival  was  drawn  from  the  fruit  before  it  is  ripe,  and 
some  of  the  nuts  which  contain  it  weigh  three  or  four  pounds.  This 
kernel,  so  delicate  in  its  flavour,  is  the  fruit  when  ripe.  This  milk, 
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which  you  find  so  agreeable,  is  drawn  from  the  nut ; this  cabbage, 
whose  flavour  is  so  delicate,  is  the  top  of  the  cocoa-nut,  but  we 
rarely  regale  ourselves  with  this  delicacy,  for  the  tree  from  which  the 
cabbage  is  cut  dies  soon  after.  This  wine,  with  which  you  are  so 
satisfied,  is  still  furnished  by  the  Cocoa-nut  tree.  In  order  to  obtain 
it  an  incision  is  made  into  the  spathe  of  the  flowers.  It  flows  from 
it  in  a white  liquor,  which  is  gathered  in  proper  vessels,  and  we  call 
it  palm  wine  ; exposed  to  the  sun,  it  gets  sour  and  turns  to  vinegar. 
By  distillation  we  obtain  this  very  good  brandy  which  you  have 
tasted.  This  sap  has  supplied  the  sugar  with  which  these  sweet- 
meats are  made.  These  vessels  and  utensils  have  been  made  out 
of  the  shell  of  the  nut.  Nor  is  this  all  : this  habitation  itself  I owe 
entirely  to  these  invaluable  trees  ; with  their  wood  my  cabin  is  con- 
structed ; their  leaves,  dried  and  plaited,  form  the  roof;  made  into 
an  umbrella,  they  shelter  me  from  the  sun  in  my  walks;  the  clothes 
which  cover  me  are  woven  out  of  the  fibres  of  their  leaves.  These 
mats,  which  serve  so  many  useful  purposes,  are  produced  by  them 
also.  The  sifter  which  you  see  was  ready  made  to  my  hand  in  that 
part  of  the  tree  whence  the  leaves  issue ; with  these  same  leaves 
woven  together  we  can  make  sails  for  ships.  The  species  of  fibre  that 
envelops  the  nut  is  much  preferable  to  tow  for  caulking  ships,  it  does 
not  rot  in  the  water,  and  it  swells  in  imbibing  it;  it  makes  excellent 
string,  and  all  sorts  of  cable  and  cordage.  Finally,  the  delicate  oil 
that  has  seasoned  many  of  our  dishes,  and  that  which  burns  in  my 
lamp,  are  expressed  from  the  fresh  kernel.’ 

I he  stranger  would  listen  with  astonishment  to  the  poor  Indian, 
who,  having  only  his  Cocoa-nut  tree,  had  nearly  everything  which 
was  necessary  for  his  existence.  When  the  traveller  was  disposed  to 
take  his  departure,  his  host  again  addressed  him : I am  about  to 
wnte  to  a friend  I have  in  the  city.  May  I ask  you  to  charge  yourself 
with  my  communication  ? ’ ‘ Yes ; but  will  your  Cocoa-nut  tree 

supply  you  with  what  you  want?’  ‘Certainly,’  said  the  Indian;  ‘with 
the  sawdust  from  the  wood  I made  this  ink,  and  with  the  leaves 
this  parchment ; in  former  times  it  was  used  to  record  all  public 
and  memorable  acts.’  ” 

In  the  great  conservatories  of  Kew,  of  the  Museum  of  Paris,  and 
of  St.  Petersburg,  magnificent  specimens  of  Palms  are  cultivated, 
which  flourish  there  and  frequently  fruit.  One  of  these,  shown  in 
Pig.  8,  is  one  of  the  two  plants  of  Chamarops  humilis  which  decorate 
the  entrance  of  the  great  amphitheatre  to  the  Jardin  des  Plantes  at 
Paris.  This  species  is  indigenous  to  the  South  of  Europe;  the  others 
belong  almost  exclusively  to  the  torrid  zone,  and  to  the-  warmer 
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regions  of  the  temperate  zone.  The  species  of  Chatneerops  are 
numerous  in  India  and  the  Indian  Archipelago.  They  swarm  in 
equatorial  America,  but  are  comparatively  rare  on  the  African  conti- 
nent, in  consequence  of  the  long  periods  of  dry  weather  to  which  the 
climate  is  subject.  Another  species  of  Palm,  widely  dispersed  in 
Central  America,  and  which  forms  immense  forests  in  Brazil,  is  the 
Mauritia  fiexuosa. 

The  Oil  Palm  (E/ceis  guineensis ) is  a magnificent  tree,  originally 
from  Guinea,  whence  it  has  been  transported  to  Asia  and  America. 
Its  fruit,  which  is  about  the  size  of  an  olive,  is  of  a golden  yellow, 
and  has  an  oily  husk,  which  yields  the  liquid  known  under  the  name 
of  palm  oil,  which  serves  for  the  manufacture  of  soap,  and  is  imported 
to  Europe  for  that  purpose,  being  one  of  the  principal  objects  of 
exportation  from  the  east  coast  of  Africa. 

The  Sago  Palm  ( Sagus  Rumphii),  originally  from  the  Malacca 
Isles,  contains  in  its  often  voluminous  stem  a very  nourishing  starch ; 
but  the  finest  sago  is  said  to  be  prepared  from  A.  Levis. 

The  Areca  Palm  {Areca  Catechu ),  cultivated  in  all  the  warmer 
parts  of  Asia,  furnishes  the  highly  valuable  catechu.  The  albumen 
of  its  seed,  cut  up  in  slices,  powdered  with  chalk,  and  enclosed  in  a 
leaf  of  the  Betel-tree,  is  much  used  by  the  natives  of  the  East  for 
chewing  as  a stimulant.  Another  species  of  Areca  ( Arcca  oleracea ) 
is  particularly  esteemed  for  the  excellence  of  its  large  and  tender 
terminal  bud,  and  is  commonly  known  under  the  name  of  the 
Cabbage  Palm. 

The  Rotang  ( Calamus ) has  a slight  stem,  few  or  no  leaves,  but 
climbing,  by  means  of  which  it  sometimes  extends  itself  along  the 
whole  length  of  a tree,  passing  from  one  branch  to  another  • from 
Calamus  Scipionum  the  polished  and  flexible  canes  are  made,  known 
by  the  name  of  Malacca  canes. 

The  Wax  Palm  ( Ccroxylon  andicola)  has  a trunk  which  rises  to  a 
height  of  200  feet,  and  is  covered  with  a coating  of  resin-like  wax. 

Alliance  IV. — Hydrales. 

These  are  represented  by  the  Hydrocharidace.e — floating 
water-plants  ; natives  of  fresh  water  in  Europe,  North  America,  and 
the  East  Indies ; among  indigenous  plants  they  include  the  Frogbit 
and  the  American  water-weed  (Anacharis  Alsinastrum ).  The 
Naiadacea£  inhabit  both  fresh  water  and  the  ocean.  To  these 
belong  the  Grass-wracks,  whose  habitat  is  the  bottom  of  the  ocean 
from  the  North  Sea  to  the  Mediterranean  and  the  Indian  Ocean. 
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Alliance  V. — Narcissales. 

The  Bromeliace^e  are  distinguished  by  their  short  stem,  rigid 
channelled  spinous  leaves,  often  covered  with  cuticular  scales,  and 
flowers  of  gay  colour,  borne  in  racemes  or  panicles ; the  most  re- 
markable species  is  the  well-known  Pine-apple  ( Auanassa  sativa), 
celebrated  for  the  sweetness  and  aroma  of  its  fruit. 

. The  Taccaceje  are  large  tuberous-rooted  perennial  herbs,  found 
m damp  woods  in  the  hotter  parts  of  India,  in  the  South  Sea  Islands, 
and  in  the  tropical  parts  of  Africa.  The  Hvemodoraceal  (Blood- 
roots)  are  herbaceous  plants,  with  fibrous  perennial  roots,  and  per- 
manent sword-shaped  leaves  and  woolly  flowers ; natives  chiefly  of 
North  America,  the  Cape  of  Good  Hope,  and  Australia.  The 
II  y pox  id  ace  is  an  inconsiderable  order  of  herbaceous  plants,  with 
tuberous  or  fibrous  perennial  roots,  natives  of  the  Cape  of  Good 
Hope,  Australia,  the  East  Indies,  and  tropical  America. 

The  Amaryllidace/E  are  generally  bulbous  plants,  occasionally 
fibrous-rooted,  sometimes  with  a tall  cylindrical  woody  stem,  ensiform 
leaves  with  parallel  veins — singularly  elegant  plants,  which  have  long 
been  the  favourite  inhabitants  of  the  greenhouses.  The  order  in- 
cludes the  Daffodil,  the  Belladonna,  and  Guernsey  Lily,  the  showy 
Brunsvigias  and  Blood-flowers  ( Hamanthus ) of  the  Cape  of  Good 
Hope,  and  the  American  Aloe — all  characterised  by  their  six  stamens, 
a brilliantly-coloured  flower,  and  inferior  ovary.  With  all  their 
beauty,  however,  there  is  no  family  of  plants  possessed  of  more 
noxious  properties.  The  viscid  gum  drawn  from  the  bulb  of 
Ha-manthus  toxicarius  is  used  by  the  natives  of  South  Africa  to  poison 
their  arrow-heads.  The  bulb  of  the  common  Daffodil  and  Snowdrop 
contain  an  acrid  principle  which  renders  them  emetic.  The  flowers 
of  Narassus  pseudo-Narrissus  are  not  only  emetic,  but  a dangerous 
poison.  On  the  other  hand,  many  of  the  species  possess  fine  me- 
dicinal properties;  and  from  the  succulent  root  oi Alsiromeria pallida 
fine  arrow-root  is  prepared.  Others  of  the  tribe,  as  Bomarea  Salsil/a, 
yield  a substitute  for  sarsaparilla.  The  American  Aloe  (Agave  ame- 
ricana),  which  according  to  a gardening  fable  only  blooms  once  in  a 
hundred  years,  forms  an  impenetrable  fence  with  its  hard  spinous 
leaves,  while  its  fibre  forms  excellent  cordage  after  being  steeped  in 
water  for  some  time,  and  the  succulent  substance  beaten  out  of  it.  In 
Mexico,  where  the  Aloe  is  extensively  cultivated,  sap  of  an  agreeable 
sourish  taste  is  drawn  from  it  by  cutting  out  the  inner  leaves  just 
before  the  flower-scape  is  ready  to  burst  forth.  This  sap,  when 
fermented,  forms  a vinous  beverage,  resembling  cider,  called  pulque , 
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while  by  distillation  a very  intoxicating  brandy  is  made  from  it.  The 
juice  yields  a very  considerable  revenue  to  the  State. 

The  Iridace.*:  connect  the  Narcissales  with  the  Amomales ; the 
chief  external  distinction  between  the  two  being  a singular  change  in 
the  development  of  the  foliage.  In  the  Narcissales,  and  especially 
in  It  is  and  Gladiolus,  the  leaves  are  long,  slender,  and  sword-shaped, 
with  the  veins  running  in  parallel  lines  converging  to  the  apex  ; but 
in  the  Musacece  and  other  Amomales,  the  veins  run  perpendicular 


to  the  midrib—  an  arrangement  which  gives  to  the  foliage  a totally 
different  character. 

The  Iridaceae  are  herbaceous  Endogens,  in  which  the  exterior 
envelope  of  the  flower  or  the  calyx  is  composed  of  three  richly- 
coloured  sepals,  re-curving  outwardly,  as  shown  in  Fig.  357,  where 
s s s represent  the  three  reflexed  or  bent-back  richly-coloured  sepals, 
and  P p p the  erect  petals  at  the  summit  of  the  flower.  These  six 
divisions,  which  are  free  in  the  young  plant,  and  arranged  in  two 
rows,  are  afterwards  united,  and  form  a perianth  of  singular  appear- 
ance, taking  a tube-like  form  towards  the  base.  On  depressing  the 
sepals,  three  stamens  with  broad  flattened  filaments  and  elongated 


Fig-  357. — Petals  anil  Sepals  of  the  Iris. 


Fig.  358. — Capsule  of  the  Iris. 
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Fig.  359. — Iris  gcrmanica. 

anthers,  bifurcated  in  the  form  of  an  arrow-head,  are  observed  opening 
with  two  longitudinal  grooves  and  filled  with  voluminous  pollen 
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grains.  These  stamens,  which  are  at  first  completely  independent  of 
the  perianth,  are  united  in  the  adult  state  to  that  organ.  The  pistil 
consists  of  an  inferior  ovary  united  to  a style  attached  by  its  base  to 
the  foot  of  the  tube  of  the  perianth,  and  terminating  in  three  petaloid 
stigmas.  The  ovary  presents  three  cells,  enclosing  numerous  ana- 
tropal  ovules  attached  to  its  middle,  or  disposed  in  two  series  placed 
at  the  internal  angle  of  each  cell.  The  fruit  is  capsular,  and  opens 
into  three  distinct  portions,  divided  by  a partition  at  the  centre. 
Fig.  358  shows  this  loculicidal  dehiscence,  the  valves  with  the  septa 
in  the  centre,  each  valve  being  formed  of  the  half  of  each  contiguous 
carpel.  The  seeds  being  horizontal  and  flattened,  present  a straight 
embryo  placed  in  an  axis  of  fleshy  albumen. 

The  Iris  has  a thick,  branching,  fleshy,  horizontal  rhizome,  a 
simple  or  branching  stem.  The  leaves  are  for  the  most  part  in 
fascicles,  radical  folded  longitudinally,  and  attached  nearly  in  their 
whole  length  by  the  two  halves  of  their  internal  face.  The  central 
vein  corresponds  with  the  outer  edge.  The  cauline  leaves  are  alter- 
nate and  sheathing.  The  flowers  form  a sort  of  composite  cluster, 
which  are  of  great  volume,  and  exhale  a powerful  odour. 

The  genera  are  numerous,  inhabiting  all  the  temperate  parts  of 
the  world  ; Iris  and  Croats  representing  the  order  in  the  northern, 
as  Gladiolus  and  Ixia  do  in  the  southern  hemisphere.  Most  of  the 
genera  are  strikingly  beautiful,  the  number  and  brilliancy  of  the 
varieties  in  Gladiolus  produced  in  cultivation  alone  being  almost 
unexampled. 

Among  the  interesting  species  which  constitute  the  genus  Iris  we 
may  mention  the  Iris  germanica  (Fig.  359);  the  Iris  florentina,  the 
rhizome  of  which  produces  the  highly-scented  orris  root,  which  is 
used  extensively  in  preparing  perfumery.  The  cultivated  Saffron, 
Crocus  salivus , is  a native  species,  the  stigmas  of  which  form  a crest 
containing  a very  odorous  volatile  oil  united  with  a bitter  principle ; 
it  is  employed  in  medicine,  and  also  in  painting.  The  species  of 
Gladiolus  have  bilabiate  flowers  of  great  brilliancy ; they  are  chiefly 
natives  of  Southern  Africa. 

Tigridia  pavonina , so  called  from  its  spotted  and  brilliantly- 
coloured  flowers,  is  another  of  the  bulbous  plants  for  which  we  are 
indebted  to  tropical  America.  It  is  a native  of  Mexico,  remarkable 
at  once  for  its  large  size,  originality  of  form,  and  lively  colours. 

Alliance  VI. — Amomales. 

We  may  briefly  pass  over  the  Musace^:,  so  celebrated  for  the 
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nutritive  food  yielded  by  their  fruit,  known  in  tropical  countries  as 
Plantains  and  Bananas;  the  Zingiberaceas,  distinguished  for  the 
beauty  of  their  floral  appendages,  as  in  Hedychium  coronarium , and 
for  the  rich  and  glowing  colours  of  the  bracts  in  Curcuma  roscoeana— 
they  are  still  more  valued  for  the  aromatic  stimulating  properties  of 
their  rhizome ; and  the  Marantace^e,  valued  for  the  starch  which 
abounds  in  the  rhizome  and  fleshy  corms  of  Canna  and  some  other 
genera. 

Alliance  VII. — Orchidales. 

The  Orchidace^e  are  a group  of  epigynous  Endogens,  with 
one  to  three  stamens,  consolidated  with  the  style  into  a central 
column,  and  the  seeds  without  albumen.  They  are  herbaceous 
plants,  and  always  perennial,  and  they  occur  in  all  parts  of  the 
world,  but  in  the  warmer  latitudes  in  countless  numbers.  In  the 
forests  of  tropical  America,  in  the  Indian  Archipelago,  and  in  India 
and  other  hot  countries,  they  generally  attach  themselves  to  the 
branches  of  trees,  stones,  and  rocks,  to  which  they  fix  themselves  by 
means  of  their  long  fleshy  roots.  In  temperate  countries  epiphytes 
are  rare,  although  it  is  believed  by  many  (but  apparently  without 
reason)  that  we  have  an  instance  of  them  in  our  own  climate,  in  the 
Bird’s-nest  Orchis  (. Neottia  Nidus-avis ) a brownish  scaly  plant  spring- 
ing up  occasionally  in  woods,  and  deriving  its  nourishment  from  the 
roots  of  the  tree  upon  which  it  grows. 

“ There  is  no  order  of  plant,"  says  Dr.  Lindley,  in  his  papers  on 
Orchidacese  in  the  “ English  Cyclopaedia,”  “ the  structure  of  whose 
flowers  is  so  anomalous  as  regards  the  relation  borne  to  each  other 
by  the  parts  of  reproduction,  or  so  singular  in  respect  to  the  form  of 
the  floral  envelopes.  Unlike  other  endogenous  plants,  the  calyx  and 
corolla  are  not  similar  to  each  other  in  form,  texture,  and  colour; 
neither  have  they  any  similitude  to  the  changes  of  outline  that  are 
met  with  in  such  irregular  flowers  as  are  produced  in  other  parts  of 
the  vegetable  creation.  On  the  contrary,  by  an  excessive  develop- 
ment and  singular  conformation  of  one  of  the  petals  called  the 
labellum  or  lip,  and  by  irregularities  either  of  form,  size,  or  direction 
of  the  other,  sepals  and  petals,  by  the  peculiar  adhesion  of  these 
parts  to  each  other,  and  by  the  occasional  suppression  of  a portion 
of  them,  flowers  are  produced  so  grotesque  in  form  that  it  is  no 
longer  with  the  vegetable  kingdom  that  they  can  be  compared,  but 
their  resemblance  must  be  sought  in  the  animal  world.  Hence  we 
see  such  names  among  our  native  plants  as  the  Bee,  Fly,  Man, 
Lizard,  and  Butterfly  Orchis,  and  appellations  of  a like  nature  in 


OUC HI  DA  CE/E. 


313 

foreign  countries.”  Of  these  resemblances  some  idea  may  be  formed 
by  the  annexed  engraving,  where  1 represents  Oncidium  raniferum , or 


Fig.  360. — Forms  of  Orchidaceous  Flowers. 


the  Frog  Oncidium,  so  called  because  its  lip  bears  at  its  base  the 
figure  of  a frog  couchant;  2,  Peristeria  data , the  Spirito  Santo  plant 
of  Panama,  in  whose  flower  we  find  the  likeness  of  a dove  in  the  act 
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of  descending  on  the  lip ; 3 is  Prescottia  colorans,  whose  lip  is  a 
fleshy  hood  ; 4,  Gongora  fulva;  5,  Cirrhaa  tristis ; 6,  Cycnoches 
ventricosum , singularly  like  a swan,  the  arched  column  forming  the 
head  and  neck ; 7,  Oncidium pulvinatum;  8,  Bolbophyllum  barbigerum , 
9,  Catasetum  viride;  and  10,  Pcristeria  cerina.  The  roots,  according, 
to  the  same  authority,  are — (1)  slender,  simple-branched  fibres  of  a 
succulent  nature,  incapable  of  extension,  but  burrowing  under  ground, 
as  in  the  genus  Orchis.  (2)  Annual  fleshy  tubercles,  having  a bud  at 
their  extremities  containing  amylaceous  granules  for  the  nutrition  of 
the  plant.  (3)  Fleshy  branching  bodies,  tortuous  and  irregular  in 
form,  as  in  Neottia,  or  resembling  tubers,  as  in  Gastrodia.  (4)  Simple 
or  branched  shoots,  capable  of  extension,  protruding  from  the  stem 
into  the  air,  and  formed  of  a woody  and  vascular  axis,  covered  with 
cellular  tissue,  the  subcutaneous  layer  being  often  green,  and  com- 
posed of  large  reticulated  cells,  the  points  of  the  roots  being  usually 
green,  but  sometimes  red  or  yellow. 

The  stem  is  in  its  simplest  state  in  Ophrydca , where  it  is  only  a 
growing  point  surrounded  by  scales,  and  constituting  a leaf-bud  when 
at  rest,  which  eventually  grows  into  a secondary  stem  or  branch  on 
which  the  leaves  and  flowers  are  developed.  This  kind  of  stem 
develops  every  year  a lateral  bud  with  a tubercular  root  attached, 
which,  after  unfolding  its  fiowrers  and  ripening  its  fruit,  perishes,  to  be 
succeeded  by  the  stem  belonging  to  the  lateral  bud ; hence  the 
species  having  this  kind  of  stem  has  always  a pair  of  tubercles 
attached,  one  shrivelling  and  in  process  of  exhaustion,  the  other 
swelling  and  progressing  towards  completion.  The  leaves  are  un- 
certain in  their  appearance — usually  they  are  sheathing  at  the  base, 
and  membranous  ; but  in  Vanillca  they  are  hard,  stalked,  articulated 
at  the  base,  and  have  no  trace  of  a sheath.  Sometimes  they  are 
leathery  and  veinless ; frequently  they  are  membranous  and  strongly 
ribbed,  and  both  these  conditions  occur  in  the  same  genus,  as  in 
Maxillaria  and  Cypripedium. 

The  floral  envelopes  are  constructed  irregularly  upon  a ternary 
type,  and  consist  of  three  exterior  and  three  interior  pieces,  the 
exterior  being  nearly  equal,  but  less  brilliantly  coloured  than  the 
interior,  but- the  two  lateral  ones  are  often  of  a somewhat  different 
form  from  the  other,  which  is  anterior  when  young,  but  becomes 
posterior  wrhen  the  flower  expands,  in  consequence  of  the  flower-stalk 
becoming  twisted  or  curved. 

The  centre  of  the  flower  is  occupied  by  a body  called  the  Column, 
which  is  formed  by  consolidation  of  style  and  stamens,  of  which  there 
is,  in  the  greater  part  of  the  order,  only  one  present,  placed  opposite 
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the  intermediate  sepal,  and,  consequently,  alternate  with  the  petals ; 
but  in  Cypripedium  there  are  two  stamens.  In  the  greater  part  of 
the  order  a single  anther  terminates  the  column.  This  is  usually 
two-celled,  but  often  has  its  cells  divided  into  two  or  four  other 
cavities  by  the  extension  of  the  endothecium  between  the  lobes  of 
the  pollen-masses,  or  it  is  occasionally  more  or  less  completely  one- 
celled  by  the  absorption  of  the  connective. 

The  pollen  consists  of  lenticular  or  spheroidal  grains,  either  single 
or  cohering  in  pairs,  threes,  or  fours,  or  in  larger  masses  in  indefinite 
numbers ; they  are  usually  held  together  by  an  elastic  filamentous 
substance,  which  forms  an  axis  round  which  the  pollen  grains  are 
arranged,  and  frequently  assumes  the  appearance  of  a strap  or 
cciudiculct.  This  body  either  contracts  an  adhesion  with  a gland 
originating  on  the  margin  of  the  stigma,  as  in  Ophrydece,  Neottiecc, 
and  Vatidece,  or  it  is  folded  upon  the  pollen-masses,  as  in  Epidcndrea, 
or  it  terminates  in  an  amorphous  dilatation,  as  in  many  Malaxidece. 

These  differences  in  the  structure  of  the  column,  anther,  and 
pollen  furnish  botanists  with  the  best  means  of  classifying  the  order, 
and  breaking  it  into  sub-orders,  thus  : — 


C Anther  free,  opercular  or  covered  with 
I.  Mai.axideas  < a lid  ; pollen-masses  waxy,  with  neither 
(.caudicula  nor  gland. 

' ( Anther  opercular ; pollen  waxy ; caudi- 

II.  Epidendrea;  < cula  folded  back  upon  the  pollen-grains; 

(.and  no  gland. 

( Anther  opercular  ; pollen  waxy ; with  a")  Including  Vanda,  Sarcanthus, 
III.  Vande«  . . membra  no-cartilaginous  cnudicula  and  > Cryptochilus,  Brassia,  Oncidium, 
(.gland.  ) Maxillaria,  and  Calanthe, 


"I 


Including  Pleurothallis,  Liparls, 
Dendrobium,  and  Corallorhiza. 

Including  Epidendrum,  Coelo- 
gyne,  Cattleya,  Lselia,  and  Bleiia. 


IV.  Ophryde* 


Anther  erect 
lar. 


pollen  sectile  or  granu’  ( 


Including  Orchis,  Serapias,  Gym- 

jnadenia,  Holothrix,  IJisa,  and 
Corycium. 


V.  ARETHuSE^i  Amher  opercular : pollen  granular 

) Gastrodia,  Vanilla. 

VI.  NEOTTiEiB  .<  Anther  dorsal  , pollen  powdery. 


{ 

VII.  CvPRIPEDlBAI  f A"th,crls  tW0-  S'Par'Ucti  hy 
(sterile  lobe. 


Including  Cranichis,  Listera, 
>•  Neottia,  Spiranthes,  Physurus, 
) and  Thelymitra. 


broad  | 


Including  Cypripedium  only. 


Among  the  Malaxidece  we  find  many  British  species,  as  the 
Coral-root,  Corallorhiza  innata , whose  root  gives  out  the  scent  of 
the  vanilla  when  drying;  Liparis  Loeselii,  with  its  yellowish  ten- 
flowered  spike ; but  the  more  beautiful  species  of  this  sub-order  arc 
found  in  Dendrobiwn,  an  extensive  genus  of  East  Indian  Epiphytes 
found  in  the  moister  parts  of  Asia  and  East  Australia. 

The  Vandas  have  no  representative  among  British  Orchids. 
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Epidendrum , originally  a name  given  to  all  Orchidaceous  Epiphytes, 
is  now  restricted  to  a genus  of  the  order  having  the  labellum  united 
to  the  column,  and  four  pollen-masses  adhering  to  as  many  caudicles 
bent  back  upon  them — a group  containing  some  showy  and  interest- 
ing plants,  but  many  of  them  inconspicuous  and  unimportant. 
Among  the  other  genera,  however,  some  of  the  most  brilliant  orna- 
ments of  the  conservatory  are  found.  The  colours  of  some  of  the 
species  of  Coelogyne  are  rich  and  delicate  in  hue — C.  crista  ta,  a dwarf 
evergreen  species  from  Nepaul,  throws  out  leaves  six  inches  long, 
and  six  or  eight  drooping  spikes  of  flowers  of  a delicate  white,  with 
a blotch  of  yellow  on  the  lip,  each  flower  being  three  or  four  inches 
wide. 

The  species  of  Cattleya  are,  however,  the  most  striking  of  all  the 
Orchids.  Their  dark  evergreen  foliage  and  compact  habit  recom- 
mend them  especially  to  the  cultivator.  The  flowers  are  large, 
elegant  in  form,  and  their  prevailing  colours,  of  violet,  rose,  crimson, 
and  purple,  are  unsurpassed  for  depth  and  brilliancy.  C.  granulosa, 
from  Brazil,  produces  large  olive-coloured  flowers,  with  rich  brown 
spots ; the  lip  whitish,  spotted  with  crimson  in  C.  guttata.  C.  Leo- 
poldii,  another  Brazilian  species,  grows  about  twenty  inches  high, 
with  a dark  green  foliage.  The  sepals  and  petals  are  dark  brown, 
spotted  with  crimson,  and  purple  lip.  Others  are  rose-coloured, 
margined  with  white,  or  the  sepals  and  petals  pure  white,  with 
beautifully-fringed  lip  of  richest  crimson. 

Lcclia  rivals  while  it  resembles  the  Cattleya;  the  species  are  com- 
pact in  growth,  with  evergreen  foliage,  producing  their  flowers  in 
spikes  from  the  top  of  the  bulbs.  In  L.  acuminata , from  Mexico, 
the  sepals  and  petals  are  white,  and  lip  white  with  a dark  blotch  on 
the  upper  lip.  In  L.  anceps  the  sepals  and  petals  are  rose  lilac,  and 
lip  a beautiful  purple,  the  flowers  being  three  or  four  inches  across ; 
others  purple,  with  a crimson  lip,  or  delicate  rose  colour,  the  lip 
white  with  lilac  spots,  with  flowers  four  inches  across,  as  in  L.  majalis. 
In  short,  so  far  as  graceful  foliage,  brilliancy  of  colouring,  form  and 
size  of  flowers  are  concerned,  the  Orchids  of  this  division  are  the 
gems  of  the  Vegetable  World. 

The  Vaiidecc  include  many  of  the  most  curious  and  interesting 
among  Orchids,  chiefly  Epiphytes,  or  air  plants. 

The  species  of  A critics  combine  with  their  rich,  evergreen,  and 
gracefully-curving  stem  and  opposite  leaves,  flowers  of  peculiar 
elegance,  proceeding  from  the  axils  of  the  leaves,  and  extending  their 
rich  and  waxy  petals  in  delicate  racemes,  sometimes  two  feet  in 
length,  and  yielding  a most  agreeable  fragrance.  They  are  natives 
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of  the  hottest  parts  of  India  and  other  tropical  countries,  attaching 
themselves  to  trees,  generally  such  as  overhang  running  streams  of 
water.  A.  affine  throws  out  its  pink  and  white  flowers  in  branching 
spikes  two  feet  long.  A.  crispum,  another  Indian  species,  with 
purple-coloured  stem  and  dark  green  foliage,  throws  out  long  spikes 
of  flowers  of  pure  white  tipped  with  pink.  Saccolabium  closely 
resembles  Aerides  in  habit ; the  flowers  are  produced  in  graceful 
racemes,  often  a foot  and  a half  long,  springing  from  the  axils  of  the 
leaves. 

Onddium  is  another  extensive  genus  belonging  to  the  Vandece ; 
the  species  are  chiefly  natives  of  tropical  America.  The  prevailing 
colour  of  their  flowers  is  yellow  spotted  with  rich  reddish  brown,  and 
they  are  known  by  their  broad  labellum,  more  or  less  lobed,  con- 
tinuous with  the  column,  and  furnished  at  the  base  with  a tubercu- 
lated  disc,  spreading  sepals  and  petals,  with  a membranous  ear  on 
each  side  of  the  column.  In  their  native  forests  these  epiphytes 
wholly  overrun  the  trees,  clasping  them  round,  and  covering  them 
from  top  to  bottom  with  their  brilliant  and  grotesque  flowers. 

The  Ophrydcce  have  fleshy,  bulbous  roots,  with  radical  fibres, 
leafy  stem,  anther  continuous  with  the  column,  and  the  pollen-mass 
ag£dut‘nat:ed  and  attenuated  into  a pedicel.  In  Orchis  and  Gymna- 
dema  the  lip  has  a spur ; in  Ophrys  it  is  thick  and  spurless ; in 
Habenaria  the  spur  is  very  long;  in  Aceras  the  outer  and  inner 
divisions  converging,  form  a hood,  lip  in  three  linear  divisions,  and 
spurless.  This  and  the  following  group  are  natives  of  temperate 
Europe,  many  of  them  of  the  British  Islands. 

As  a representative  of  the  sub-family  we  may  take  the  plant  so 
well  known  in  this  country  and  in  the  north  of  France,  commonly 
called  the  Flower  of  Pentecost,  or  the  Spotted  Orchis  ( Orchis 
maculata),  Fig.  360.  The  floral  envelope  of  this  species  is  composed 
of  six  petal-shaped  pieces,  disposed  alternately  in  two  whorls 
(Fig.  361).  Of  the  three  exterior  pieces,  two  are  slightly  lateral; 
the  middle  one  is  curved  forward  in  such  a manner  as  to  form,  with 
two  divisions  of  the  internal  whorl,  a sort  of  casque  or  helmet.  The 
third  division  has,  on  the  contrary,  a shape  peculiar  to  itself ; on  the 
upper  side  it  presents  the  appearance  of  a large  hanging  apron, 
prolonging  itself  below  into  a sort  of  spur.  This  is  the  labeilutn , or 
lip,  of  the  flower.  The  corolla  is  then  essentially  irregular.  When 
the  six  pieces  of  the  floral  envelope  are  removed  a central  column 
becomes  visible,  having  in  front  two  cells,  the  longitudinal  openings 
of  which  face  the  apron.  Below,  an  almost  square  cup,  glossy  and 
viscous,  is  observable.  If  we  open  these  cells  with  a point  of  a 
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needle,  it  will  be  found  that  each  of  them  contains  a pyriform  body, 
the  upper  part  of  which  is  swollen,  and  composed  of  little  angular 
masses,  boimd  together  by  a sort  of  elastic  network,  while  the  lower 
part  is  lengthened  into  a kind  of  pedicel,  or  footstalk.  These  two 
pedicels  are  inserted  at  their  base  in  the  contiguous  compartments  of 
a little  pocket.  If  we  depress  one  of  these  pyriform  bodies  towards 


Fig.  362. — Flower  of  Orchis  maculata. 


Fig.  363. — Tubers  and  Root  of  Orchis  mascuia. 


ithe  cup,  it  adheres  there  firmly.  We  may  easily  satisfy  ourselves, 
when  this  phenomenon  is  produced  by  insect  agency  in  Nature, 
that  the  pollen-tubes  are  emitted  upon  the  viscous  surface,  and  that 
they  quickly  penetrate  its  tissues.  This  cup,  then,  is  the  stigma,  the 
pyriform  bodies  the  pollen,  and  the  two  cells  which  enclose  them 
constitute  an  anther.  Thus,  in  this  curious  flower  the  style  and  the 
androecium  are  united  to  form  the  central  column,  and  it  has  only 
one  stamen. 

Beneath  the  point  of  insertion  of  the  floral  divisions,  the  column 


320 


THE  VEGETABLE  WORLD. 


is  continued  by  a sort  of  greenish  appendage,  with  six  longitudinal 
ribs,  and  twisted  upon  itself.  This  is  the  ovary,  which,  as  we  see,  is 
inferior.  This  ovary  presents  one  single  cell,  and  encloses  a great 
number  of  very  small  ovules  inserted  upon  three  placentas  attached 
to  the  internal  walls.  The  fruit  is  capsular,  and  opens  by  three  valves, 
which  bear  the  placentas  in  their  axes,  whilst  the  midribs  remain  in 
their  place,  united  at  the  base  as  well  as  at  the  summit.  Let  us  now 
examine  the  organs  of  vegetation  in  the  Purple  Orchis  ( O . mascula). 
The  parts  which  are  under  the  ground  consist  of  two  unequal  tubers 
(Fig.  363),  one  of  which  is  wrinkled,  soft,  and  apparently  devoid  of 
sap,  whilst  the  other  is  whiter,  larger,  and  much  firmer.  The  sub- 
stance of  the  first,  in  short,  has  been  exhausted  in  the  development 
of  the  aerial  stem,  which  now  bears  flowers;  whilst  the  other  is 
reserved  for  the  development  of  the  stem  in  the  following  year. 
These  two  tubers,  which  are  ovoid  or  egg-shaped,  are  stores  of 
nutriment.  Above  these  may  even ‘be  perceived  another  little  shoot, 
which  will  not  be  fully  developed  till  two  years  later.  In  other 
indigenous  species  — Orchis  maculata , for  instance  — the  tubers, 
instead  of  being  ovoid,  are  palmate  or  hand-shaped.  Both  forms 
are  accompanied  by  the  ordinary  cylindrical  root-fibres,  whose 
principal  function  is  absorption.  The  leaves  of  the  Orchis  maculata 
are  sheathed  and  arranged  spirally  upon  the  stem ; their  lanceolate 
blades  are  generally  sprinkled  with  black  spots.  This  study  of  an 
Orchid,  so  frequently  met  with,  will  give  a sufficient  general  idea  of 
them  all.  But  to  realise  thoroughly  the  appearance  presented  by  the 
plants  of  this  remarkable  order,  they  must  be  seen  or  imagined  as 
they  appear  in  the  tropical  forests.  Many  of  the  tropical  Orchids 
are  epiphytes,  but  not  parasites — that  is  they  grow  in  the  clefts  and 
angles  of  branches,  either  erect  or  gracefully  suspended,  but  without 
drawing  their  nourishment  from  them.  Their  flowers  are  disposed 
in  spikes,  branches,  or  tufts  of  different  sizes,  and  their  colours  are 
often  most  rich  and  varied,  frequently  yielding  a sweet  perfume. 
They  always  present  an  original  and  somewhat  fantastic  appearance ; 
some  resembling  a fly,  some  a spider,  others  a butterfly,  and  some  . 
a man  suspended  by  the  head.  The  diversity  in  the  size  and  ap- 
pearance of  their  flowers,  and  their  strange  beauty,  cause  this  group 
of  plants  to  be  one  of  the  most  cherished  ornaments  of  our  hothouses. 

The  Arethusea  are  among  the  least  interesting  of  Orchids.  Dr. 
Lindley  once  thought  Vanilla  of  sufficient  importance  to  constitute  a 
sub-order,  which  he  has  since  withdrawn.  The  Vanillacece.  are 
climbing  Orchids,  but  not  epiphytes ; the  leaves  are  fleshy,  sub- 
cordate  at  the  base,  and  articulated  with  the  stem,  which  is  square, 
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and  climbs  to  the  height  of  twenty  or  thirty  feet.  The  flowers  are 
fleshy,  the  perianth  articulated  with  the  ovary;  the  sepals  and  petals 
nearly  equal,  and  free  at  the  base ; the  labellum  is  entire  and  united 
with  the  column ; the  anthers  terminal  and  opercular ; the  pollen- 
masses  two,  bilobed,  and  granular.  There  are  eight  species,  two  of 
t iem  found  in  Asia  and  six  in  America.  The  fruits  of  most  of  them 
are  aromatic,  and  there  is  still  some  doubt  which  of  these  species 
yields  the  Vanilla  of  commerce.  It  is  supposed  to  be  the  product  of 
several  species,  probably  the  fruit  of  V aromatica  and  V.  planifolia 

which  contains  a large  proportion  of  essential  oil  and  benzoic 
acid. 


Vanilla,  by  far  the  most  expensive  of  spices,  is  the  seed-vessel  of 
some  of  these  plants.  They  flower  very  abundantly,  but  impregnation 
can  only  be  effected  by  extraneous  aid,  which,  in  South  America,  is 
performed  by  a species  of  bee,  which,  in  robbing  the  nectar,  carries 
the  pollen  from  flower  to  flower.  The  non-success  of  Vanilla  in 
India  is  to  be  attributed  to  the  absence  of  this  bee,  for  the  plant 
blooms  abundantly.  The  few  pods  which  ripen  are  the  product  of 
flowers  which  have  been  operated  on  by  man. 

The  Neottea  include  many  of  our  British  Orchids ; they  are  fibrous- 
rooted,  rarely  having  a fleshy  bulb  ; the  anthers  are  distinct  from  the 
column;  the  pollen-grains  loosely  coherent  and  nearly  powdery. 

he  are  Senerally  small>  being  six  to  fifteen  inches  high  in 

the  Bird s-nest  Neotha,  flowers  and  stem  pale  yellowish  brown; 
column  notched  with  two  short  beaks,  and  lobes  of  the  lip  divergent; 
it  is  found  in  chalky,  shady  places.  Lady’s  Tresses  (Spirant/, ts)  bears 
snu  w iite  flowers  on  a one-sided  spike  ; one  rare  indigenous  species 
is  found  in  bogs  in  the  New  Forest. 

,.ffThfe  Cypripedece  are  singularly  beautiful  in  their  foliage.  They 
differ  from  all  other  Orchids  in  having  two  lateral  anthers.  The  form 
ot  the  flower  is  curious,  being  slipper-shaped  ; hence  their  name  of 
■ ,7 S bhpper ; we  have  one  native  species  of  Cypripedium,  found 
m the  woods  of  the  north  of  England,  but  now  nearly  extinct.  The 
sepals  are  ribbed,  of  a rich  dark-brown  colour,  the  two  lower  ones 
united.  Lip  yellow,  and  marbled,  about  an  inch  long,  reticulated 
with  veins,  and  spotted  internally. 

The  exotic  species  are  also  dwarf  species,  but  compact  and  ever- 
green, the  leaves  of  many  of  them  being  spotted.  C.  barbatum  is  a 
pretty  species,  with  beautifully  spotted  foliage;  the  colour  of  its 
solitary  flowers  brownish-purple  and  white.  In  the  variety  grandi- 
norum  the  foliage  is  finely  variegated,  and  the  flowers  considerably 
rger.  C.  venustum  is  an  Indian  species,  with  variegated  foliage, 
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four  inches  high.  The  blossoms  are  white,  variegated  with  a purplish 
brown. 

It  will  have  been  observed  from  the  preceding  remarks,  that, 
besides  the  physiological  differences  in  accordance  with  which 
botanists  have  arranged  orchids,  there  is  a distinct  difference  of 
habit ; that  a portion  of  them  root  in  the  soil  and  draw  their  support 
from  the  earth,  while  others  attach  themselves  to  trees,  stones,  and 
rocks,  where  they  receive  little  or  no  support  through  their  roots. 
The  first,  including  such  genera  as  Phaius,  Calanthe,  B/etia,  Cypri- 
pedium , are  known  as  Terrestrial  Orchids.  The  others  are  termed 
epiphytes.  They  grow  chiefly  upon  other  plants,  adhering  to  their 
bark  or  rooting  among  the  scanty  soil  that  occupies  their  surface, 
not  as  parasites,  by  striking  adventitious  roots  into  the  wood,  and 
nourishing  themselves  upon  the  sap  of  the  individual  to  which  they 
are  attached,  but  using  the  tree  apparently  as  a means  of  attaining  a 
height  where  they  can  obtain  the  air  and  light,  or  the  heat,  moisture, 
and  shade,  as  the  case  may  be,  necessary  to  their  existence. 

Orchidaceous  epiphytes  are  much  the  most  numerous  and  1 
interesting ; and  now  that  our  great  cultivators  have  been  enabled  to  j 
study  their  natural  habits,  they  are  grown  in  a state  of  perfection  j 
which  it  is  doubtful  if  they  ever  attain  in  a state  of  Nature.  In  the  j 
tropical  forests  they  establish  themselves  upon  the  branches,  and 
either  vegetate  in  the  midst  of  decayed  vegetable  and  animal  matter, 
or  cling  to  the  naked  branches  by  their  long,  succulent,  grasping 
roots ; they  attach  themselves  also  to  rocks  and  stones  in  moist 
places,  where  they  grow  luxuriantly. 

On  the  confines  of  the  Orchidales  plants  we  find  the  family 
Apostasiace/E,  herbaceous  perennials  of  the  Indian  woods,  in  many  ■ 
respects  resembling  the  Orchids;  differing  from  them  chiefly  in  . 
having  a three-celled  fruit,  and  a style  altogether  separated  from  the  J 
stamens  for  the  greater  part  of  its  length. 

Alliance  VIII.— Xyridales. 

The  PhilydracejE  are  grassy-looking  herbaceous  plants  of 
Australia  and  Asia,  exhibiting  the  great  spathaceous  bracts  of  the 
Musaceoe  with  the  habit  of  Sedges.  . 1 

The  XyridacEjE  are  herbaceous  fibrous-rooted  plants,  with  sword 
shaped  radical  leaves  enlarged  and  equitant  at  the  base,  the  flowers 
having  imbricated  scaly  heads ; sepals  three,  glumaceous ; petals 
three,  coloured ; stamens  six.  These  plants  join  to  the  habit  o j 
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Sedges  and  other  glumaceous  plants,  some  approach  to  the  pecu- 
liarities of  Liliaceous  plants. 

Alliance  IX. — Juncales. 

The  Juncace/E,  or  Rushes,  approaching  the  Grasses  in  the 
glumaceous  character  of  the  calyx  and  corolla,  partake  of  the 
characteristics  of  the  Xyridales  in  their  calyx  and  bracts.  They  are 
herbaceous  plants,  with  tufted  or  creeping  roots  and  tapering  stem, 
often  with  a distinct  pith. 

The  Orontiaceaj  are  herbaceous  plants,  with  broad,  entire,  or 
deeply-divided,  sometimes  sword-shaped,  leaves.  They  occupy  wood- 
land stations,  chiefly  within  the  tropics  of  both  hemispheres,  but  are 
found  also  in  colder  regions ; one  of  them,  Symplocarpus , being  com 
nion  in  the  swamps  of  the  United  States;  another,  Catta  paluslris , 
in  the  deep  muddy  marshes  of  South  Lapland,  in  64°  north. 


Alliance  X. — Liliales. 

The  beautiful  plants  which  constitute  this  alliance  have  been 
cultivated  and  admired  for  ages.  The  Liliace^e  is  by  far  the  most 
important  order  included  in  it.  In  Fig.  364  the  petaloid  perianth  of 
the  Lily  is  represented;  and  in  Fig.  366  the  group  of  Lilies  represented 
will  give  a general  idea  of  the  habit  of  the  type. 

The  protecting  envelope  of  the  flower  of  the  Lily  (Fig.  364)  is 
composed  of  six  petaloid  leaves,  which,  as  a whole,  form  the  delicate 
white  and  odorous  flowers.  Of  these  six  leaves,  the  three  exterior 
ones  may  be  held  to  constitute  a calyx,  the  three  inner  ones,  which 
are  placed  alternately  with  those  of  the  outer  circle,  and  differ  slightly 
in  form  and  colour  from  them,  to  constitute  the  corolla. 

The  androecium  is  composed  of  six  stamens,  disposed  in  two 
verticils  with  white  filaments,  elongate  two-celled  anthers  attached 
by  their  backs,  filled  with  a yellowish  pollen,  and  opening  longitu- 
dinally. The  pistil  is  composed  of  three  carpels,  as  may  be  ascer- 
tained by  an  examination  of  the  constituent  parts.  These  three 
carpels  are  united,  constituting  one  whorl,  thus  appearing  as  one 
organ  standing  in  the  centre  of  the  flower,  0 being  the  ovary,  s the 
style,  and  si  the  stigma  (Fig.  365).  The  ovary,  which  is  free  or 
superior,  presents  three  swelling  sides  externally,  with  three  inner 
cells,  the  walls  of  which  correspond  to  the  three  deep  external 
grooves  formed  by  three  carpellary  leaves.  Numerous  ovules  are 
inserted  in  two  series  at  the  central  angle  of  the  cells.  The  style, 
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which  is  thickest  at  the  summit,  is  crowned  by  a three-lobed  stigma. 
The  matured  fruit  forms  a capsule  which  opens  of  itself  by  an  opening  in 
the  dorsal  suture  of  each  cell ; that  is  to  say,  the  dehiscence  is  loculici- 
dal.  The  seed  presents  an  embryo  in  a direct  axis  in  fleshy  albumen. 

The  Lily  is  a deep-rooted  perennial  plant,  with  bulbous  root. 
The  bulb  is  scaly  (tig.  367)7  the  stems  of  the  large  proportion  of 


Fig.  364.  — Petaloid  Perianth  of  the  Lily.  Fig.  365.  —Pistil  of  the  Lily. 


those  which  are  natives  of  cold  countries  perish  after  ripening  their 
leaves,  flowers,  and  fruit.  The  leaves  generally  are  lanceolate  in  their 
lower  parts  and  often  linear  above.  The  flowers  form  a white  raceme. 

The  Liliaceous  plants  are  generally  large  and  showy,  especially 
in  those  with  annual  stems,  as  the  Lily  itself,  the  Fritillary,  the  Hya- 
cinth, the  Star  of  Bethlehem,  the  Day  Lilies,  and  the  Tulip,  which, 
combines  all  that  is  rich  and  beautiful  in  colour  and  form.  But  there 
are  Liliales  of  arborescent  size  and  stem,  as  the  Dragon-tree  ( Dracaena 
Draco),  in  which  the  flower  is  less  in  size,  so  that  the  largest  trees 
have  the  smallest  flowers. 


* - 


Fig.  366. — Croup  of  While  Lilies  (JLi/ium  eandidum* 
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The  sub-order  Tulipea  consist  of  bulb-producing  plants,  with 
annual  stems,  bearing  cup-shaped  flowers  remarkable  for  their  co- 
lours, without  spathes,  and  the  anthers  lightly  attached  to  a stiff 
filament.  This  division  includes  the  Lilies,  Fritillaries,  and  the  Dog’s- 

tooth  Violet.  Lilium  c/ialcaionicum 
covers  the  plains  of  Syria  with  its 
scarlet  flowers. 

The  Hemerocalleo: , or  Day 
Lilies,  have  the  calyx  and  corolla 
joined  together,  so  as  to  form  a 
tube  of  considerable  length.  The 
fragrant  Tuberose  and  Agapcmthus 
belong  to  this  division,  and  the 
Aloes  resemble  them  in  almost  all 
their  parts,  except  the  thick  suc- 
culent foliage. 

The  Asparagea  includes  the 
Common  Asparagus  and  the  Lily 
of  the  Valley,  Dracana  and 
Ruseus. 

The  geographical  limits  of  the 
order  are  as  wide  as  its  differences. 
Aloes  abound  in  the  southern 
parts  of  Africa.  The  Dragon- 
trees,  the  most  gigantic  of  their 
order,  attain  the  greatest  size  in 
the  Canaries,  where  the  Dragon- 
tree  of  Orotava  (Plate  V.)  is 
described  as  having  been  between 
seventy  and  seventy-five  feet  high, 
and  forty-six  feet  in  circumference 
at  the  base.  All  travellers  to 
Teneriffe  were  accustomed  to 
visit  this  gigantic  plant,  which  was, 
according  to  tradition,  an  object  of  adoration  to  the  Guanches,  who 
are  the  primitive  people  of  these  islands.  It  was  probably  long 
anterior  to  historic  times.  At  the  conquest  of  Teneriffe  by  the 
Spaniards,  it  was  already  as  large  and  as  hollow  as  it  is  to-day. 

“ 'I'liis  gigantic  tree,”  says  Von  Humboldt,  in  his  “ Pictures  of 
Nature,”  “ grows  in  the  garden  of  M.  Franqui,  in  the  little  villa  of 
Orotava,  called  Taoro,  one  of  the  most  beautiful  spots  in  the  civilised 
world.  In  1799,  when  we  ascended  the  peak  of  Teneriffe,  we  found 


Fig.  367. — Bulb  of  Lily. 


•Dragon  Tree  (Dracirna  Draco), 
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that  this  enormous  tree  was  forty-eight  feet  in  circumference  a little 
above  the  root.”  Sir  George  Staunton  asserts  that  at  the  height  of  ten 
feet  the  tree  is  twelve  feet  in  diameter.  Tradition  reports  that  this 
tree  was  an  object  of  veneration  to  the  Guanches,  as  the  Ash  ot 
Ephesus  was  to  the  ancient  Greeks;  and  that  in  1402,  when  Bethen- 
court  first  visited  the  island,  it  was  as  large  and  as  hollow  as  it  is 
now.  “When  I saw  the  tree  it  seemed  to  enjoy  an  eternal  youth, 
and  still  bore  flowers  and  fruits.” 

“ When  Bethencourt,  the  French  adventurer,  conquered  the  Canary 
Isles  in  the  beginning  of  the  fifteenth  century,  the  Dragon-tree  of 
Orotava  was  found  to  be  as  sacred  in  the  estimation  of  the  natives 
as  was  the  Olive  of  the  Athenian  Acropolis  in  the  eyes  of  its  inhabi- 
tants. In  the  torrid  zone,  a forest  of  Casalpinia  and  of  Hymencea 
is  perhaps  a monument  a thousand  years  old  ; and  remembering 
that  the  Dragon-tree  of  Orotava  is  of  very  slow  growth — that  its 
appearance  now  differs  very  slightly  from  the  same  tree  described 
400  years  ago — we  may  conclude  that  it  is  extremely  aged.  It  is, 
without  contradiction,  with  the  Baobab,  perhaps  the  most  ancient 
inhabitant  of  our  planet.” 

“ It  is  very  singular,”  he  adds,  “ that  the  Dragon-tree  has  been 
cultivated  from  very  remote  times  in  the  Canaries,  in  the  islands  of 
Madeira  and  Porto  Santo ; it  could  not  have  come,  therefore,  from 
the  East  Indies,  a fact  which  does  not  contradict  the  assertion  ot 
those  who  would  represent  the  Guanches  as  an  Atlantic  race,  entirely 
isolated,  and  as  having  no  connection  with  the  Asiatic  or  African 
races.” 

A few  years  ago  this  grand  old  plant  was  destroyed  by  a storm. 

The  species  of  Dracana  are  evergreens,  either  shrubby  or  arbores- 
cent, having  long  slender  stems,  often  columnar  after  the  manner 
of  the  Palms;  their  trunks  present  marks,  cicatrices  produced  by 
fallen  leaves ; they  are  soft  and  cellular  at  the  centre,  with  a circle 
of  stringy  fibres  towards  the  exterior.  The  leaves  are  simple ; but  in 
some  of  the  species,  instead  of  the  veins  running  parallel  with  the 
midrib,  they  are  perpendicular  to  it,  after  the  character  of  the  leaves 
of  Mtisacece.  They  are  usually  clustered  together  at  the  end  of  the 
branches,  like  the  inflorescence,  which  is  terminal. 

Alliance  XI. — Alismales. 

The  Alismales,  including  the  Butomace.«,  AlismacevE,  and 
Juncaginacste,  conclude  the  important  class  of  Endogens  in  Da 
Lindley’s  arrangement  of  the  vegetable  kingdom. 

L* 
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The  Butomace.'e  are  made  interesting  to  us  by  the  Flowering  1 
Rush,  perhaps  our  handsomest  indigenous  flowering  plant.  They  are  1 
all  water-plants,  with  erect  and  leafless  stems,  narrow  leaves  dilated  at  ' 
the  base,  and  pedicelled  perfect  flowers,  forming  a terminal  umbel,  1 
subtended  by  three  membranous  bracts,  a perianth  with  six  divisions’  ■ 
the  three  outer  segments  slightly  coloured  and  distinct  from  the  inner’ 
which  are  larger  and  more  highly  coloured.  Stamens  nine  or  more, 
with  a free  ovary,  consisting  of  six  carpels  (in  Butomus)  more  or  less  ) 
united  by  the  ventral  suture.  The  style  is  short,  terminating  in  a ' 
stigma. 

The  Alismace.e  are  aquatic  plants,  floating  on  ponds  or  growing  ! 
in  swampy  places,  distinguished  from  the  other  orders  of  the  same 
alliance  by  the  sepals  and  petals  being  perfectly  distinct  from  each 
other  both  in  colour  and  position.  The  root  is  usually  a perennial 
creeping  rhizome.  The  flowers  form  umbels,  racemes,  or  panicles. 
The  leaves  expand  into  a broad  blade  with  parallel  veins.  They 
are  chiefly  natives  of  northern  regions,  but  several  species  of  Sagit- 
taria  are  found  in  the  tropics  of  both  hemispheres. 

Class  V. — Dictyogens. 

Among  the  Monocotyledons  of  Jussieu  and  Endogens  of  latei  1 
botanists  there  is  a small  group  of  plants  which  are  referable  to  ] 
Endogens  in  the  structure  of  the  embryo,  but  which  more  resemble 
Exogens  in  their  broad  net-veined  foliage,  which  usually  disarticulates  ) 
with  the  stem,  their  small  green  flowers  nearly  resembling  those  1 
of  Menispermacea.  This  class  Dr.  Lindley  considers  to  be  distinct  ; 
from  Endogens  on  the  one  hand,  and  Exogens  on  the  other.  He 
calls  them  Dictyogens,  from  the  netted  structure  of  their  foliage. 
They  are  distinguished  as  having  leaves  net- veined,  deciduous;  wood 
of  the  stem,  when  perennial,  arranged  in  a circle  round  the  central  ; 
pith,  the  wood  of  the  rhizome  being  exogenous,  that  is,  with  con- 
centric circles  in  the  herbaceous  species. 

“ For  these  reasons,”  says  Dr.  Lindley,  “ I have  endeavoured  to 
show  that  they  ought  to  be  regarded  as  a transition  class,  partaking  \ 
somewhat  of  the  nature  of  Endogens  and  also  of  that  of  Exogens. 

In  the  rhizome  of  the  whole  genus”  (of  Sarsaparilla),  he  adds,  “the 
wood  is  disposed  in  a compact  circle,  below  a cortical  integument, 
and  surrounding  a true  pith ; in  Srnilax  aspera  the  woody  matter  is 
disposed  in  the  form  of  a cylinder,  enclosing  a centre  of  soft  cellular 
matter,  the  vessels  of  the  cylinder  having  an  evident  tendency  to 
arrange  themselves  in  lines  forming  rays  from  the  centre.” 
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Flowere  unisexual : perianth  adherent ; carpels  consolidated,  and  ■) 
several  seeded.  j 

Flowers  hermaphrodite,  or  polygamous : carpels  several,  placentas  axile 
Flowers  hermaphrodite ; carpels  several ; placentas  parietal  .... 

Flowers  tripetaloid,  hermaphrodite ; carpels  half-consolidated  ; placenta 
axile. 

Flowers  hermaphrodite ; carpels  solitary,  simple,  many-seeded  ; placenta 

basal. 


I.  Dioseoreacem. 

II.  Smilaceas. 

III.  Philesiaceat 

IV.  Trilliaceac 

V.  Roxburghiacese. 


The  Dioscoreaceas  are  distinguished  by  their  dioecious  flowers, 
adherent  calyx  and  corolla,  six  stamens  and  three-celled  ovary. 
They  are  all  twining  shrubs.  Dioscorea  is  the  typical  genus  of  the 
order.  Upwards  of  150  species  are  known,  mostly  belonging  to 
tropical  countries,  and  principally  to  America.  They  are  all  charac- 
terised by  fleshy  tuberous  roots  and  herbaceous  stems,  twining  to 
the  left ; the  leaves  are  almost  always  entire,  and  usually  alternate, 
very  rarely  being  opposite.  The  various  species  of  Dioscorea  and 
Testudinaria  produce  edible  farinaceous  tubers,  but  Tamus  exhibits 
a dangerous  acridity. 

The  tropical  esculent,  the  Yams,  forms  a genus  of  fleshy-rooted 
dioecious  plants,  with  annual  twining  stems,  broad  alternate  leaves 
with  a netted  arrangement  of  veins,  and  bearing  small  green  flowers 
in  clusters.  The  seed  vessel  is  a thin,  compressed,  three-winged 
capsule,  containing  one  or  two  membranous  seeds. 

The  Smilace^e,  a small  order,  consist  of  the  Smilax,  or  Sarsa- 
parilla, and  Ripogontiitt;  the  former  evergreen  climbing  shrubs  (Fig. 
369),  a few  of  which  are  found  in  temperate,  but  the  majority  in  the 
warmer  regions  of  both  hemispheres.  They  are  fibrous  or  tuberous 
rooted  plants,  with  stems  often  prickly,  leaves  alternate  and  petiolate, 
and  with  a tendril  on  either  side  of  the  petioles.  The  botanical 
name  Smi/ax  occurs  in  Greek  authors,  as  Theophrastus  and  Diosco- 
rides,  but  applied  to  some  poisonous  plant.  Smilax  aspera,  a native 
of  the  south  of  France,  Italy,  &c.,  yields  Italian  Sarsaparilla.  The 
different  kinds  of  Sarza , or  Sarsaparilla,  are  now  obtained  from  South 
America.  Though  the  genera  are  limited,  the  species  are  numerous 
and  important. 

The  Philesiaceze  are  chiefly  twining,  sometimes  upright  shrubs, 
with  large  and  showy  flowers.  Lapageria  rosea  is  a beautiful  green- 
house climber.  The  Triluaceze  are  simple-stemmed,  herbaceous 
plants,  with  tubers  or  rhizomes,  resembling  the  Sarsaparillas  in  many 
respects.  The  Roxburghiaceze  are  twining  shrubs,  with  tuberous 
roots ; large,  showy,  and  somewhat  fetid  flowers ; reticulated  and 
coriaceous  leaves.  They  are  all  natives  of  the  hotter  parts  of 
India. 
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Class  VI. — Gymnogens. 

An  important  class  of  plants,  which  mark  a transition  between 


the  simpler  forms  of  vegetation  and  plants  of  more  complicated 
structure.  They  differ  from  most  Vasculares  by  their  wood  being 
destitute  of  ducts  and  its  fibres  marked  with  discs  ; but  their  habits 
of  growth  are  essentially  exogenous,  while  their  tissues  are  peculiar  to 
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themselves.  The  stem  consists  of  concentric  zones ; they  have  a 
vascular  system,  with  spiral  vessels  and  a central  pith.  Some  Cycads 
resemble  Acrogens  in  their  growth,  which  is  continued  by  a terminal 
bud.  They  are  without  style  or  stigma,  but  so  constructed  that  the 
pollen  falls  immediately  upon  the  ovules. 


Stem  simple,  continuous  ; leaves  parallel-veined,  piunate  ; scales  of)  . „ . 

t!>e  cone  antneriferous.  j'  I-  Cycadeaccse. 

Stem  branched,  continuous  ; leaves  simple,  acerose ; female  flow  ers  1 , , 

in  cones.  ] 1 >■  Pinaceae. 

Stem  repeatedly  branched,  continuous ; leaves  simple,  sometimes) 
fork-veined;  female  flowers  solitary;  anthers  two-celled,  opening)-  111.  Taxaccae. 
longitudinally.  ) 

Stem  repeatedly  branched,  jointed ; leaves  simple,  net-veined  ; anthers  ) ..  . „ 

onc-celled,  opening  by  pores.  J iv-  Gnctacese. 

The  Gymnogens  (from  the  Greek  yu^bs,  “naked,”  the  ovules 
being  uncovered.) — The  plants  comprehended  in  this  great  class  agree 
with  the  flowering  plants  in  having  their  vascular  tissues  complete, 
approaching  the  higher  forms  of  vegetation  in  the  Joint-firs  ( Gnetacete ) 
which  combine  the  habit  of  growth  of  Chloranthus  with  the  struc- 
ture of  their  own  class.  With  the  Ferns  and  Club-mosses,  some 
of  the  CycadcacexE  agree  in  habit  in  the  peculiar  gyrate  vernation 
of  the  leaves,  and  in  the  less  perfect  stracture  of  the  spiral  vessels 
and  reproductive  organs. 

The  CYCADEACEiE  are  characterised  by  the  cylindrical  and  un- 
branched growth  of  the  trunk,  and  the  continuous  development  of  one 
terminal  bud,  and  by  its  dioecious  flowers,  the  male  flower  generally 
growing  in  cones  composed  of  scales  antheriferous  below.  In  Zarnia 
the  female  flowers  are  disposed  in  cones  consisting  of  peltate  scales ; 
in  Cycas  they  are  placed  on  the  toothings  of  abortive  leaves  occupying 
the  centre  of  the  terminal  bud.  The  leaves  are  pinnate,  having  some 
resemblance  to  those  of  Ferns  and  Palms ; their  wood  is  arranged  in 
numerous  consecutive  circles  in  Cycas , and  also  in  a confused  manner 
in  the  central  pith,  thus  partaking  of  die  peculiarities  both  of  the 
Exogens  and  Endogens.  Robert  Brown  demonstrated  the  similarity 
of  conformation  between  the  flowers  of  Cycas  and  Pinacecz ; and 
Adolphe  Brongniart  determined  the  resemblance  between  them  in 
the  structure  of  the  vessels  of  their  wood,  and  confirmed  also  the 
proximity  of  the  former  to  Ferns.  Their  relation  to  the  Pitiacece  is 
; established  by  both  being  dicotyledonous,  and  both  their  seeds 
having  naked  ovules,  “constructed,”  says  Dr.  Lindley,  “in  a similar 
remarkable  manner,  and  borne  in  both  cases  not  upon  an  ordinary 
axis  of  growth,  but  upon  the  margin  or  face  of  metamorphosed  leaves; 
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the  same  peculiar  form  of  inflorescence,  the  same  kind  of  male 
flowers,  the  same  constant  separation  of  the  sexes,  and  a like 
imperfect  formation  of  spiral  vessels ; and  both  agree  in  having  the 
vessels  of  their  wood  marked  with  circular  discs — a character  which, 
if  not  confined  to  them,  is  uncommon  elsewhere.”  They 
are  all  natives  of  the  tropics,  or  of  temperate  America,  and 
Asia ; in  the  eastern  part  of  the  colony  of  the  Cape  of  Good 
Hope  they  characterise  the  thickets  along  the  Cafi're  frontier. 

The  Pinack.e  are  noble  trees  or  evergreen  shrubs,  with 
a branching  trunk  abounding  in  resin.  The  leaves  are 
elongated,  linear,  lanceolate,  acicular,  or  pointed,  some- 
times fasciculated  in  bundles  of  two,  three,  or  five,  each 
bundle  being  a little  branch  with  very  short  axis;  when 
thus  fasciculated  the  primordial  leaf  to  which  they  are  then 
axillary  is  membranous  and  enwraps  them  like  a sheath, 
as  in  Pinus  strobus , in  Fig.  370.  The  plants  are  monoe- 
cious, that  is,  they  bear  male  and  female  flow'ers  upon  the 
same  stem.  The  male  flowers  are  composed  of  a floral 
axis,  along  which  are  inserted  a considerable  number  of 
stamens  having  a short  filament,  and  an  anther  which  opens 
in  two  longitudinal  clefts  ; this  anther  is  surmounted  by 
a dilated  connective  like  a tongue.  The  female  flowers 
are  disposed  in  a catkin,  and  are  each  composed  of  a scale- 
like ovary  destitute  of  style  or  stigma,  and  bearing  on  its 
internal  surface  two  suspended  ovules.  Fig.  371  repre- 
sents the  male  flower  with  an  enlarged  view  of  an  anther; 
Fig-  37 1»  the  female  flower  with  carpellary  scales,  showing 
K*  <7°-  on  the  right  hand  a pair  of  inverted  ovules.  When  these 
flowers  have  ripened,  the  scales  become  hard,  ligneous, 
and  thickened  at  the  summit ; they  then  form  collectively  the  com- 
posite fruit  we  call  a Cone,  which  has  given  a name  to  the  family 


in  botanical  systems.  The  cone  is  represented  in  Fig.  373.  It  is 


formed,  besides  the  scale-shaped  ovaries,  now  enlarged  and  hardened, 
sometimes  of  bracts  also,  which  are  occasionally  obliterated,  and 
sometimes  extend  beyond  the  scales  in  the  form  of  a lobed  appendage. 
These  scales  finally  drop  from  the  tree,  become  disintegrated  and 
scattered,  and  buried  in  the  soil,  thus  completing  the  end  of  their 
existence,  namely,  the  propagation  of  the  species. 

The  PinacoB  are  resinous,  mostly  evergreen  and  hard-leaved 
trees  or  shrubs,  all  but  universally  diffused  over  the  globe.  Gigantic 
in  size,  rapid  in  growth,  noble  in  aspect,  and  robust  in  constitution, 
these  trees  form  a considerable  portion  of  the  woods  and  plantations 


VI. — Pin  us  sylvestris 
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in  cultivated  countries,  as  well  as  of  primeval  forests  in  all  temperate 
countries.  In  Europe,  Siberia,  China,  and  North  America  the 
species  are  abundant ; the  timber  trees  being  exceedingly  valuable  in 
commerce,  being  well  known  as  Deal,  Fir,  Pine,  and  Cedar  woods, 
while  their  juices  yield  oil  of  turpentine,  Canada  balsam,  Burgundy 
pitch,  all  equally  well  known.  The  common  Larch  yields  Venice 


turpentine ; spruce  beer  is  made  from  branches  of  the  Hemlock 
Spruce ; and  oil  of  savin,  a well-known  irritant,  is  made  from  the 
Juniper  us  Sabina. 

Conifers  are  usually  divided  into  three  sub-orders  : 

I.  Abielinece , comprehending  the  Firs,  Pines,  Spruce,  Larch,  and 
Wellingtonia,  all  of  which  bear  cones  with  one  or  two  inverted  ovules 
at  the  base  of  each  scale  of  the  cone  ; pollen  oval,  and  curved. 

II.  Cupressinea , or  Cypress  tribe,  bearing  an  indurated  globular 
cone  with  erect  ovules,  and  spheroidal  pollen,  including  the  Cypresses 
and  Junipers. 
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III.  Taxinea , or  Yew  tribe,  of  which  Dr.  Lindley  forms  a distinct 
order.  The  fruit  is  a species  of  drupe,  with  a solitary  ovule  in  the 
centre. 

Among  the  Pines  with  leaves  in  pairs  worthy  of  consideration 
we  may  mention  the  Scotch  Pine  ( Pinus  sylvestris)  represented  in 
Plate  VI.  • the  Maritime  Pine  (P.  Pinaster) ; the  Corsican  Pine 
(P.  Laricio),  a noble  tree  spread  over  the  mountaips  of  Corsica, 
Greece,  and  Turkey,  celebrated  for  its  rapid  growth  and  excellent 
timber,  and  amongst  the  species  with  leaves  in  fives,  the  Weymouth 
Pine  (P.  si  rob  us). 

Firs  (Abies)  differ  from  the  Pines  (Pinus)  in  their  cones,  which 
are  furnished  with  thinnish  scales  slightly  rounded  at  the  apex, 
and  scattered  distichous  leaves  ■ such  is  Abies  pectinata , the  Silver 
Fir,  from  which  Strasburg  turpentine  is  extracted ; while  Burgundy 
pitch  and  oil  of  turpentine  are  obtained  by  incision  from  Pinus 
sylvestris , which  is  also  a valuable  timber  (red  deal)  for  building 
purposes.  The  Larches  (Larix)  again  differ  from  the  Firs  in  this  : 
their  leaves  spring  from  a bundle  of  scaly  buds,  and  become  scattered 
or  solitary  in  consequence  of  the  lengthening  of  the  stem  ; the  imbrica- 
tion of  the  scales  of  the  cone  is  very  loose ; the  leaves  of  the  Larch 
are  deciduous  during  winter.  The  Larch  of  Europe  attains  a height 
of  from  ninety  to  a hundred  feet ; the  wood  is  of  a reddish  colour, 
its  tissues  closer  and  considerably  harder  than  those  of  the  Fir-trees, 
and  a very  pure  turpentine,  which  is  used  in  arts  and  medicine, 
oozes  out  from  incisions  made  in  its  bark. 

The  Cedars  (Cedrus)  are  distinguished  from  the  Larches  by  their 
leaves  being  persistent  during  several  years  after  the  elongation  of 
the  bud,  and  by  the  scales  of  the  cone  being  more  closely  imbricated. 
The  Cedars  of  Lebanon  (Plate  VII.)  are  trees  having  an  aspect  full 
of  grandeur,  spreading  their  vast  horizontal  arms  thirty  or  forty  feet 
from  the  stem,  which  rises  forty  or  fifty  feet  above  the  soil.  Upon 
the  back  of  Mount  Atlas,  in  the  north  of  Africa,  and  in  the 
temperate  countries  of  Asia,  the  Cedar  forms  immense  forests  of  a 
most  majestic  and  imposing  aspect.  There  is  indeed  no  nobler 
object  than  the  Cedar.  “ The  Lebanon,”  say  the  Arabian  poets, 
“ bears  winter  on  his  head,  spring  on  his  shoulders,  and  autumn  in 
his  bosom,  while  summer  sleeps  at  his  feet ; ” and  in  confirmation 
of  the  truth  of  the  sentiment  a few  venerable  Cedars  still  remain ; 
they  form  a beautiful  grove  on  the  line  of  route  from  Baalbec  to  the 
coast.  They  are  large  and  massy,  rearing  their  heads  to  an  enormous 
height,  and  spreading  their  branches  afar ; but  they  have  a strangely 
wild  aspect,  as  if  wrestling  with  some  invisible  person  bent  on  their 
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destruction  while  life  is  still  strong  in  them ; but  they  are  gradually 
disappearing.  The  grove  near  the  Kadisha  has  been  described  by 
every  traveller.  In  1575,  of  the  largest  trees  there  were  twenty-four 
standing  in  a circle ; in  1630  Fermanil  counted  twenty-two;  there 
are  now  seven  standing  near  each  other,  and  a few  more  almost  in  a 
line  with  them.  According  to  Tristram  the  Cedar  is  also  to  be 


Fig.  374.— Group  of  Cypress  Trees  ( Cufressus  fustigmUi). 


found  scattered  through  the  northern  and  inaccessible  parts  of  the 
Lebanon. 

Sequoia  gigantea  (Frontispiece),  the  Wellingtonia  of  our 
gardens,  was  originally  discovered  in  Upper  California,  and  intro- 
duced into  Europe  in  1853.  The  tallest  tree  was  327  feet  high,  and 
90  feet  in  circumference  at  the  base. 

The  Cupressinece,  of  which  we  have  now  to  speak,  including 
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T/inja  and.  the  Jumper,  differ  in  many  respects  from  the  A bit  timet. 
the  Thujas  have  their  male  flowers  composed  of  a filiform  floral 
axis,  upon  which  are  inserted  numerous  stamens,  which  may  be 
likened  to  nails  with  which  old-fashioned  doors  are  sometimes 
studded,  supporting  under  their  heads  four  unilocular  one-celled 
anthers.  The  female  flowers  are  disposed  in  catkins,  each  scale 
of  which  bears  two  erect  ovules.  These  soon  become  fleshy  and 
consolidated,  but  when  at  maturity,  they  dry  up,  and  in  doing  so 
detach  themselves  and  separate,  thus  setting  the  seeds  free.  Thujas 
are  evergreen  trees  with  flattened  branches  with  very  small  imbricated 
and  compact  leaves ; they  are  well  known  in  gardens  under  the 
name  of  Arbor  Vitae,  a name  of  uncertain  origin.  Thuja  occidentalis 
is  a native  of  America ; T.  orientalis  of  Japan  and  China. 

The  Cypress  {Cupressus)  very  much  resembles  the  Thujas  ; it  is 
essentially  distinguished  from  them  by  its  seeds,  several  in  number, 
and  pressed  into  the  base  of  each  scale.  In  the  common  Cypress 
{Cupressus  sempervirens)  there  are  two  very  distinct  varieties,  in 
one  of  which  (C.  fastigiata),  the  branches  leave  the  parent  stem  at  a 
very  acute  angle,  giving  to  the  tree  its  very  peculiar  phvsiognomy 
(Figs.  77  and  374). 

J he  common  Juniper  ( Juniperus  communis)  is  a native  shrub, 
with  long,  narrow,  sharp-pointed  leaves,  in  whorls  of  three,  spreading! 
rigid,  and  almost  prickly.  The  scales  of  the  female  catkin,  which 
are  not  more  than  six  in  number,  present  this  curious  fact,  that 
they  become  fleshy,  and  constitute  a sort  of  spherical  berry,  black 
or  blue,  containing  ordinarily  three  bony  seeds  called  botanically 
a galb ulus.  In  some  countries  in  the  north  of  Europe  these  fruits 
are  used  to  flavour  a malt  spirit  known  under  the  name  of  Gin  or 
Hollands,  sometimes  Geneva,  from  the  French  name  Gcnikre.  The 
Virginian  Juniper,  also  called  Red  Cedar,  furnishes  a light  odorous 
wood,  with  which  the  cylinders  are  made  in  which  we  enclose  the 
lead  of  our  pencils.  The  savin,  of  stimulating,  diuretic,  and  obstetric 
powers,  is  J.  Sabina. 

The  Taxinect , or  Yews,  are  trees  with  leaves  very  close  together, 
entirely  veinless,  almost  distichous,  linear,  and  sharp-pointed,  of  a 
deep  green  colour ; flowers  dioecious.  The  male  flowers  are  com- 
posed of  an  elongated  floral  axis,  upon  the  whole  length  of  which 
are  inserted  a variable  number  of  stamens,  which  may  be  said  to 
resemble  studs  or  nails,  the  connective  being  the  head.  On  the 
lower  side  of  this  connective,  six  or  eight  bilocular  anthers  are  dis- 
posed circularly  round  the  filament.  The  female  flowers  are  solitaiy 
and  surrounded  with  imbricated  bracts ; they  consist  of  a sessile 
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ovule  at  the  centre  of  a highly-developed  disc.  When  arrived  at 
maturity  this  disc  becomes  fleshy,  and  forms  a little  cup  of  a lively 
red,  which  loosely  envelops  the  seed.  The  tree  then  appears  as  if 
studded  with  coral  drops.  The  leaves  of  the  Yew  are  highly 
poisonous  to  some  animals,  as  the  sheep  ; but  the  berries,  although 
insipid  and  uninviting  to  the  palate,  may  be  eaten  with  comparative 
impunity.  These  plants  occur  in  milder  climates  all  over  the  world, 
and  in  elevated  situations  in  the  tropics.  They  are  resinous,  like 
Conifers,  and  possess  excellent  medicinal  qualities.  They  include 
Salisburia,  a tree  of  great  beauty  and  elegance. 

The  Gnetacece,  or  Joint  Firs,  are  small  trees  or  sarmentose  twiggy 
shrubs  of  the  temperate  parts  of  Asia,  South  America,  and  Europe, 
with  opposite  leaves  or  clustered  branches,  and  thickened  separable 
articulations. 

In  the  Gymnosperms,  which  connect  the  lower  with  the  higher 
forms  of  organisation,  the  transition  is  very  distinctly  marked.  In 
Cycads  the  stem  is  simple  and  cylindrical,  the  departure  from  its 
terminal  mode  of  development  being  exceptional  and  accidental, 
while  the  Conifers  exhibit  a constant  tendency  to  a rapid  evolution 
of  leaf-buds  in  every  axil.  An  increasing  value  in  their  products  is 
also  observable.  The  Cycads,  for  instance,  yield  a mucilaginous 
juice,  mixed  with  starch,  from  which  common  articles  of  food  are 
prepared.  At  the  Cape  of  Good  Hope  the  fruit  of  the  various 
species  of  Enccphalartos  are  called  “ Caffer  bread,”  and  a kind  of 
arrowroot  is  prepared  in  Mexico  from  the  seeds  of  Dion  edule.  In 
Japan  a sago  is  procured  from  the  cellular  substance  occupying  the 
stem  of  Cycas  revoluta,  and  also  from  Cycas  cirdt/alis  in  the  Moluccas. 
Other  species  are  also  utilised  in  the  countries  of  which  they  are 
natives.  The  Pines  and  Fir-trees  are  chiefly  valuable  for  their 
timber,  and  the  Yews  and  their  allies  are  valuable  for  their  resinous 
products,  and  also  for  timber,  which  is  unsurpassed  for  elasticity  and 
durability;  and  in  Amboyna  the  seeds  of  Gnetum  Gncmon  are  eaten 
roasted,  boiled,  or  fried,  and  the  green  leaves  are  a favourite  vegetable 
cooked  and  eaten  as  spinach. 

Class  VII. — Exogens. 

The  Dicotyledons  of  Jussieu  and  more  recent  botanists  include 
the  more  highly  organised  plants,  which  are  moreover  endowed  with 
proportionate  vitality,  for  “while  a century  or  two  terminate  the 
existence  of  most  endogenous  trees,  some  existing  Exogens  were 
possibly  monarchs  of  the  forests  at  the  beginning  of  the  Christian 
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era.’’  As  already  explained,  Exogens  add  their  new  wood  to  the 
outside  between  the  bark  and  wood  of  last  year’s  growth. 

The  class  of  Exogens  numbers  over  66,000.  Their  germination 
is  exorhizal;  the  embryo  has  two  cotyledons  ; the  leaves  have  a 
network  of  veins ; the  trunk  is  formed  of  woody  bundles  of  ducts 
and  fibres,  arranged  round  a central  pith,  forming  either  concentric 
rings,  or  in  a homogeneous  mass,  but  always  having  medullary  plates 
radiating  from  the  centre  to  the  circumference.  Genera,  6,191 ; 
species,  66,225  (in  1853). 

All  botanists  are  agreed  that  the  organs  of  reproduction  may  be 
expected  to  furnish  the  best  characters  for  classification  after  those 
necessary  for  nutrition.  Linnaeus  was  of  this  opinion,  and  he  made 
them  to  a considerable  extent  the  basis  of  his  system,  but  he  mainly 
relied  upon  their  number.  The  importance  of  the  stamens  and  pistil 
did  not  escape  the  observation  of  Jussieu,  who  separated  from  all 
other  Exogens  those  having  the  stamens  in  one  flower  and  the  pistil 
in  another,  and  he  called  them  Diclinous.  By  this  means  he 
brought  together  a collection  of  natural  orders  corresponding  with 
the  monoecious  and  dioecious  plants  of  Linnaeus.  But,  in  carrying 
out  his  system,  he  excluded  a vast  number  of  truly  diclinous  plants. 
Some  of  these  anomalies  have  been  corrected  by  recent  observers ; 
and  Dr.  Lindley  has  divided  the  whole  of  the  vast  class  of  Exogens 
into  those  which  are  (1)  Diclinous,  (2)  Hypogynous,  (3)  Perigynous, 
and  (4)  Epigynous. 

Sub-class  I. — Diclinous  Exogens. 

Having  male  and  female  without  any  tendency  to  bisexual  flowers. 

Alliance  I. — Amentales. 

Flowers  forming  catkins,  without  or  with  only  one  floral  envelope; 
carpels  superior ; embyro  small,  with  little  or  no  albumen. 


Ovary  onc-ccllsd  ; ovules  one  or  two,  ascending  ; radicle  superior  . I.  Casuarinaceae. 

Ovary  two-celled  ; ovule  single,  pendulous ; radicle  superior  . . . II.  Betulaccse. 

Ovary  two-cellcd  ; ovules  indefinite  ; seeds  winged III.  Altingiacea, 

Ovary  one-cellcd  ; ovules  indefinite  ; seeds  cottony  IV.  Salicacea:. 

Ovary  onc-cclled  ; ovule  single,  erect ; radicle  superior  ; V.  Myricaccae. 

Ovary  one-cellcd  ; ovule  single,  ascending;  radicle  inferior.  . . . VI.  Elxagnace*. 


The  Betulace^e  are  trees  or  shrubs,  with  simple  alternate 
leaves,  with  primary  veins  running  nearly  straight  from  the  midrib 
to  the  margin ; stamens  usually  distinct ; ovary  two-celled ; fruit 


V 111. — Alder  Tree  (Alnus glutinota). 
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membranous,  indehiscent,  and  one-celled  ; seed  pendulous.  The  Birch 
( Betula)  is  monoecious,  with  alternate  leaves,  ovate,  and  petiolate, 
acuminate  and  dentate  or  double  dentate,  green  and  glossy  above,  of 
a pale  glabrous  green  below.  Its  straight  upright  stem,  smooth 
silvery  bark,  long,  round,  slender,  flexible,  and  pendulous  branches, 
render  the  Birch  a graceful  ornament  in  the  landscape.  The  Birch 
is  in  flower  in  the  month  of  April,  when  the  white  silvery  bark 
produces  the  happiest  effects  contrasted  with  the  deeper  and  more 
sombre  tints  which  the  trunks  of  the  Elms  and  Oaks  present. 

The  Alder  (Alnus  ghtfinosa,  Plate  VIII.)  inhabits  the  margin  of 


Brj'  " Wiring  two  Ripe  Calkin.  Bract  bearing  three  male  Isolated  male  flower 

female  (lowers.  flowers. 

Fig.  375. — Details  of  Inflorescence  of  the  Alder. 


rivers  and  marshy  places  in  woods ; its  round,  nearly  orbicular  leaves 
are  of  a dark  green  on  the  upper  surface,  and  a pale  glabrous  green 
beneath,  covered  when  young  with  a varnished  investment.  1 his 
tree,  like  the  Birch,  is  monoecious.  In  the  month  of  h ebruary, 
before  the  leaves  have  appeared,  the  cylindrical  elongated  catkins 
composed  of  male  flowers  hang  from  the  tree,  while  the  egg-shaped 
catkins  composed  of  female  flowers  are  erect  and  directed  towards 
the  sky. 

In  the  axils  of  each  scale  of  the  male  catkin  may  be  noted  three 
flowers,  one  in  the  centre  and  two  placed  laterally;  these  three 
flowers  are  composed  each  of  a perianth  of  four  divisions  (Fig.  3 7 5 ) » 
and  of  four  stamens  opposite  to  these  divisions,  with  bilocular  anthers. 
They  are  surrounded,  independently  of  the  scale  of  the  catkin,  b) 
four  other  secondary  scales,  two  of  which  are  to  the  right  and  two  *o 
the  left. 
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In  tlie  axil  of  each  scale  of  the  female  catkin,  four  secondary 
scales  and  two  flowers  may  be  observed ; each  of  these  flowers  con- 
sists of  a pistil  only,  the  free  ovary  of  which  is  surmounted  by  a 
short  style  divided  into  two  stigmatic  branches.  The  ovary  presents 
two  cells,  in  each  of  which  is  suspended  an  anatropal  ovule.  The 
fiuit  catkins  are  in  the  form  of  a Pine  cone,  with  horizontal  persistent 
scales,  closely  approximated,  and  rendered  coherent  by  a resinous 
substance,  but  sporating  ultimately  to  permit  the  fruit  to  escape. 
These  fruits  are  compressed,  surrounded  on  all  sides  by  a coria- 
ceous cork-like  edging.  They  are  unilocular,  and  enclose  only  one 
seed. 

I he  Salicace^e  consist  of  the  ^Villows  and  Poplars,  trees  or 
shrubs  with  alternate  simple  leaves  with  deliquescent  primary  veins, 
frequently  with  glands  on  the  edges,  and  deciduous  or  persistent 
stipules ; flowers  amentaceous,  ovary  one-celled,  and  numerous  cottony 
seeds.  These  downy  seeds  of  Willows  and  Poplars,  adhering  to 
the  base  of  a leathery  two-valved  capsule,  cannot  be  mistaken. 

The  Willows  (Sa/ix)  are  very  numerous  in  species,  varying  in 
size  from  the  dwarf  (S.  herbacea),  with  creeping  underground  stem 
and  ascending  branches,  to  S.  alba , the  White  Willow,  thirty  feet 
high;  they  consist  of  Willows,  Sallows,  and  Osiers,  generally  .with 
round,  slender,  flexible  branches,  with  simple  entire  stipulate  leaves, 
dioecious  inflorescence,  and  male  and  female  flowerets  in  long  cylin- 
drical catkins.  The  natural  habitat  of  the  Willow  is  on  the  banks  of 
sluggish  rivers,  and  in  low  marshy  places;  the  Osier  beds  are  generally 
found  where  they  can  be  under  water  the  greater  part  of  the  year ; 
while  the  Sallows,  as  -S',  caprea , rather  affect  dry  woods  and  hedges , 
others,  as  S.  lanata , are  beautiful  mountain  shrubs,  the  fertile 
catkins  of  which  are  sometimes  found  a span  long  in  Glen  Dole 
and  Glen  Callater. 

Willows  abound  in  temperate  regions,  but  decrease  sensibly  in 
number  towards  the  South  of  Europe  and  in  Algeria.  They  serve  to 
consolidate  the  borders  of  pieces  of  water  and  rivers.  The  Willow 
furnishes  means  for  the  basket-maker's  work. 

The  White  Willow  (Plate  IX.)  is  the  most  important  of  its  species, 
on  account  df  the  large  dimensions'which  it  acquires : it  is  very  pro- 
ductive in  osiers  as  a Pollard. 

'The  Weeping  Willow  (Sa/ix  baby/onica),  of  which  we  have  already 
given  a representation  at  page  74,  is  particularly  remarkable  for  the 
length,  flexibility,  and  graceful  drooping  habit  of  its  branches,  whiih 
give  it  an  appearance  of  melancholy  grace. 

Sa/ix  reticulata . the  Wrinkled  Willow,  is  a very  small  shrub  of 


IX.— The  White  Willow  (Satis  alba). 
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from  one  to  two  feet  high,  which  grows  in  the  Alps,  the  Pyrenees, 
the  Welsh  and  Scottish  mountains,  and  the  whole  Arctic  region. 


Fig.  376. — Male  catkin  of  the  Willow 


Fig.  377. — Female  catkin  of  the  Willow. 


S.  I lerbacea , the  Herbaceous  Willow,  is  the  smallest  British  shrub, 
with  a stem  creeping  under  ground  and  emitting  branches  almost 


Fig.  378. — Male  Flowers  of  Salix  alba 
(magnified) 


Fig.  379. — Female  Flower  of  Salix  alba 
(magnified). 


completely  herbaceous;  its  distribution  is  the  same  as  that  of 
5.  reticulata.  Willows  are  dioecious ; their  flowers  are  in  catkins, 
and  solitary  in  the  axil  of  each  scale  of  the  catkin.  1'hey  have  no 
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Fig.  380. — Lombardy  Poplar. 


floral  envelopes.  Figs.  376 
and  377  represent  the  male  1 
and  female  catkin  of  the  1 
A\  hite  Willow;  Figs.  378 
and  379  show  the  isolated 
flowers. 

The  Poplars  ( Populus ) 
are  nearly  allied  to  the 
Willows,  and  in  the  flowers 
they  are  only  distinguished 
from  them  by  the  greater 
number  of  stamens,  which 
are  inserted  on  the  internal 
face  of  a kind  of  cup. 

T he  Black  Poplar  (Po- 
pulus  nigra)  is  among  the 
larger  of  these  trees,  com- 
monly known  as  the  Swiss 
Poplar.  The  White  Poplar 
(Populus  alba),  a fine  tree 
with  an  ample  crown,  is 
furnished  with  leaves'  re- 
markable for  their  extreme 
whiteness  underneath. 

The  Aspen  ( Populus 
trcmula ) is  the  only  real 
forest  tree  of  this  genus; 
it  is  of  middle  height,  with 
leaves  which  are  very  mo- 
bile in  consequence  of  the 
length  and  the  vertical  com- 
pression of  their  petioles, 
which  leads  to  the  hori-  ; 
zontal  tremulous  motion 
which  distinguishes  the  tree 
and  procured  its  name. 

The  Lombardy  Poplar 
(Pip ulus  dilatata , Fig.  380) 
originally  from  the  Hima- 
layas and  Persia,  was  intro- 
duced in  France  from  Italy 
in  1749,  is  remarkable  for 
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its  erect  branches,  which  spring  from  nearly  the  base  of  the  trunk, 
and  altogether  form  a long,  straight,  pyramid  : only  the  male  plant  of 
this  species  is  known. 

The  Casuarinace^e  are  for  the  most  part  Australian  trees,  or 
scrubby  bushes  of  little  value  to  man. 

The  Altingiace^e  are  tropical  plants  of  India,  North  America; 
and  the  Levant-Storax  is  yielded  by  several  species  of  Liquid- 
atnbar. 

The  MyricacejE,  or  fragrant  Gales,  are  leafy  shrubs,  or  small 
trees,  having  resinous  glands ; natives  of  the  temperate  parts  of 
America,  the  Cape  of  Good  Hope,  and  India. 

The  Eijeagnacfje,  or  Oleasters,  are  trees  or  shrubs  of  the 
northern  hemisphere  down  to  the  equator.  Elceagnus  hortensis  bears 
a fruit  about  the  size  of  an  olive,  which  is  brought  to  market  in 
Persia.  The  red  drupes  of  E.  conferta  and  several  others  are  eaten 
in  India.  The  only  species  growing  wild  in  Britain  is  Hippophae 
r/iamnoides,  a spiny  shrub  with  dioecious  flowers,  and  small,  round, 
orange-coloured  acid  berries ; it  grows  on  the  cliffs  in  some  places 
near  the  sea ; its  fruit  becomes  rather  a pleasant  preserve  when 
sufficiently  sweetened.  Elcr.agnus  angustifolia  is  a fragrant  garden 
plant,  filling  the  air  with  its  perfume,  while  the  dull  yellow  flowers 
which  exhale  the  delicious  fragrance  attract  little  attentton. 


Alliance  II. — Urticales. 

Flowers  scattered,-  with  a single  floral  envelope ; carpel  single, 
superior ; embryo,  large,  lying  in  a small  quantity  of  albumen. 


Radicle  superior  ; ovules  twin,  suspended ; embryo  straight,  albu- 
minous ; anthers  two-lobed,  with  vertical  fissures. 

Radicle  superior ; ovule  erect  solitary ; embryo  straight,  albuminous ; 
juice  limpid  : stipules  small,  flat. 

Radicle  inferior ; embryo  exalbuminous ; plumule  many-leaved, 
large. 


Radicle  superior;  ovule  solitary,  suspended  ; embryo  hooked,  ex-) 
albuminous.  ) 

Radicle  superior ; ovules  solitary,  suspended  ; embryo  hooked,  1 
albuminous.  I 

Radicle  superior;  ovule  solitary,  erect  or  suspended;  embryo) 

straight,  exalbuminous ; juice  milky  ; stipules  large,  convolute.  ) 

Radicle  inferior  ; embryo  exalbuminous  ; plumule  minute  ; juice  ) 
limpid ; stipules  large,  deciduous.  a 


I.  Stilaginaccao. 

II.  Urticacex. 

III.  Ceratophyllaceae. 

IV.  Cannabinacese 
V.  Moracese. 

VI.  Attocarpaccse. 
VII.  Platanaceae. 


The  Urticace/e  contains  the  Nettles,  Figs,  the  Hop,  the 
Mulberry,  the  Hemp,  and  the  celebrated  Upas  tree;  the  species 
M 
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are  widely  diffused  over  every  part  of  the  world— in  the  frozen 
North,  and  in  the  hottest  tropical  countries.  The  order,  as  formerly 
constituted,  was  nearly  synonymous  with  the  alliance,  but  it  is  now 
limited  to  a few  genera  characterised  by  the  causticity  of  the  limpid 
juice  they  yield.  The  stinging  effects  of  the  Nettles,  Urtica  dioua 
and  U.  u/ens , will  be  familiar  to  most  readers ; but  these  are  not  to 
be  compared  for  a moment  with  some  of  the  East  Indian  species. 
Listen,  for  instance,  to  De  la  Tour’s  description  of  the  effects  of  the 
sting  of  U.  crenulata.  “One  of  the  leaves,’’ he  says,  “slightly  touched 
the  first  three  fingers  of  my  left  hand  ; at  the  time  I only  perceived  a 
slight  pricking,  to  which  I paid  no  attention.  This  was  at  seven  in 
the  morning.  The  pain  continued  to  increase.  In  an  hour  it  had 
become  intolerable ; it  seemed  as  if  some  one  was  rubbing  my  hand 
with  a red-hot  iron.  Still  there  was  no  remarkable  appearance, 
neither  swelling,  nor  pustule,  nor  inflammation.  The  pain  spread 
rapidly  along  the  arm  as  far  as  the  armpit.  I was  then  seized  with 
frequent  sneezings,  and  with  a copious  running  at  the  nose.  About 
noon  I experienced  a painful  contraction  of  the  back  of  the  jaws, 
which  made  me  fear  an  attack  of  tetanus.  I went  to  bed,  hoping 
that  repose  would  alleviate  my  suffering,  but  it  did  not  abate ; on 
the  contrary,  it  continued  nearly  the  whole  of  the  following  night ; 
but  I lost  the  contraction  of  the  jaws  about  seven  in  the  everting. 
The  next  day  the  pain  left  me.  I continued  to  suffer  for  two  days, 
and  the  pain  returned  when  I put  my  hand  into  water;  and  I did 
not  finally  lose  it  for  nine  days.” 

The  Cannabinace/E,  represented  by  the  Hemp  {Cannabis sativa) 
Figs.  381  and  382,  originally  came  from  Persia,  but  has  since  become 
acclimatised  to  all  parts  of  Europe ; its  bast  fibres  make  this  plant 
eminently  precious  to  man.  The  Hemp  is  a dioecious  herbaceous 
annual,  with  opposite  lower  leaves.  The  upper  leaves  are  often 
alternate  and  deeply  partite,  with  from  five  to  seven  acuminate  linear- 
lanceolate  divisions,  strongly  dentate,  rough,  and  of  a pale  green 
colour  underneath  ; two  lateral  stipules  accompany  them.  The  male 
flowers  are  disposed  in  racemes,  and  are  composed  of  a calyx  with 
five  divisions  and  five  stamens  opposite  the  divisions,  with  bilocular 
anthers  opening  inwards  by  two  longitudinal  clefts,  opposite  to  them. 
The  female  flowers  are  disposed  in  axillary  leafy  glomerules,  and  pre- 
sent a calyx  formed  by  two  divisions  and  a pistil  composed  of  a superior 
ovary,  surmounted  by  a short  style,  with  very  long  filiform  stigmata 
The  unilocular  ovary  encloses  a single  ovule.  The  fruit  is  an 
achene  ; the  seed,  without  albumen,  encloses  an  embryo  folded  upon 
itself. 
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It  is  from  this  species  of  Hemp  (C.  saliva ) that  the  Arabians 
make  the  intoxicating  liquor  which  is  commonly  known  under  the 
name  of  haschisch ; the  Orientals  make  a deplorable  abuse  of  its 
mtoxicating  powers. 

The  Hop,  Fig.  28,  ( Humulus  Lupulus),  a perennial  plant,  with 
wining  stems  and  opposite  lobate  leaves  in  the  shape  of  those  of  a 


Fig.  381. — Male  Plant  of  CnnnnUs  sativa. 


’aim,  belong  to  the  same  family  as  the  Hemp.  It  is  found  wild  in 
.t-urope  in  hedges  and  upon  the  banks  of  rivers.  The  Hop  is  culti- 
vated in  England,  Germany,  France,  and  Belgium.  The  female 
lowers  are  disposed  in  compact  ovoid  spikes,  forming  cones  when  at 
naturity  by  the  development  of  their  sepals  and  bracts.  The  fruit  or 
ichenes  are  covered  with  a granular  powder  of  a greenish  or  golden 
"ellow  colour;  they  are  very  odorous,  and  contain  an  active  principle 
o which  chemists  have  given  the  name  of  lupuline.  The  cones  ot 
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the  Hop  are  used  in  the  manufacture  of  beer;  they  are  tonic,  and; 
slightly  narcotic. 

The  Horaces,  are  trees  and  shrubs,  sometimes  climbing  plants, 
mostly  yielding  a milky  juice.  They  are  natives  of  warm  countries,  ■ 
where  they  form  vast  forests,  the  thick  trunks  and  strong  boughs  of 


Fig.  382.-  Female  Plant  of  Cannabis  sativa. 


the  Fig,  with  its  large  head,  being  conspicuous.  Travellers  speak  of 
the  noble  aspect  of  the  Wild  Figs  of  hot  countries,  of  their  gigantic 
dimensions,  and  the  thick,  delightful  shade  cast  by  their  leafy  heads. 
Frasbr,  speaking  of  their  habits  at  Moreton  Bay,  says,  “ f observed 
several  species  of  Ficus,  upwards  of  150  feet  high,  enclosing  im- 
mense Iron-bark  trees,  on  which  the  seeds  of  those  Fig-trees  had 
been  originally  deposited  by  birds.  Here  they  had  vegetated  and 
thrown  out  their  parasitical  and  rapacious  roots,  which  adhering 
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close  to  the  Iron-bark  tree,  had  followed  the  course  of  the  stem  down- 
wards to  the  earth,  where,  once  arrived,  their  progress  and  growth  are 
truly  astonishing.  The  roots  increase  rapidly  in  number,  envelop  the 
stem,  and  send  out  at  the  same  time  such  gigantic  branches,  that  it  is 
not  unusual  to  see  the  original  tree,  at  the  height  of  seventy  or  eighty 
feet,  peeping  through  the  Fig  as  if  it  were  a parasite  on  the  real 
intruder.”  But  the  Banyan  (Ficus  inJica)  excels  all  others  in  its 
magnitude,  one  tree  being  capable  of  giving  shelter  to  a regiment  of 
cavalry.  This  tree  is  a native  of  India  and  the  islands  of  the  Indian 
Ocean,  reaching  its  greatest  perfection  in  the  villages  on  the  skirts 
of  the  Circar  mountains.  (Plate  I.)  The  branches  cover  a vast 
extent  of  ground,  dropping  their  roots  here  and  there,  which  as  they 
reach  the  ground  rapidly  increase  in  size  till  they  become  as  large  as 
the  parent  trunk.  Roxburgh  says  he  has  seen  such  trees  fully  500 
yards  round  the  circumference  of  the  branches,  and  a hundred  feet 
high,  the  principal  trunk  being  twenty-five  feet  to  the  first  branches, 
and  eight  or  nine  feet  in  diameter. 

All  the  species  of  Ficus  abound  in  a milky  juice  containing 
caoutchouc,  the  best-known  quality  of  that  valuable  product  being 
obtained  from  F.  elastica.  The  leaves  of  F.  indica  are  ovate  and 
entire ; when  young,  downy  on  both  sides,  smooth  when  more 
matured,  and  from  five  to  six  inches  long,  and  three  to  four  broad, 
having  a broad,  smooth,  greasy-looking  gland  on  the  under  side  of  the 
leaf-stalk  at  the  top.  The  figs  grow  in  pairs  from  the  axils  of  the 
leaves ; they  are  downy,  and  about  the  size  and  colour  of  a ripe 
cherry  at  maturity. 

F.  elastica,  the  Indian  Caoutchouc-tree,  will  be  known  to  most 
readers ; it  is  now  common  in  all  the  hothouses  in  the  country,  and 
numbers  of  fine  plants  may  be  seen  in  the  Palm  House  at  Kew.  It 
has  large  glossy  leaves,  thick,  oval,  and  pointed ; small  axillary 
uneatable  fruit  of  the  *.ize  of  an  olive,  and  long  reddish  terminal  buds 
'Contained  in  the  rolled-up  stipule.  In  its  native  fields  it  grows  to  the 
size  of  the  European  Sycamore,  chiefly  among  decomposed  rocks  and 
vegetable  matter  over  the  declivities  of  mountains,  growing  with  great 
rapidity  as  a young  tree,  attaining  the  height  of  twenty-five  feet  in 
four  years,  and  with  a trunk  a foot  in  diameter.  The  milk  is  extracted 
by  making  incisions  through  the  bark  to  the  wood,  at  the  distance  of 
a foot  from  each  other,  all  round  the  tree,  and  up  to  the  top.  After 
one  course  of  tapping  the  tree  requires  to  rest  a fortnight,  when  the 
process  may  be  repeated.  When  the  liquid  is  exposed  to  the  air  it 
becomes  a firm  and  elastic  substance,  fifty  ounces  of  pure  milky  juice 
yielding  about  fifteen  ounces  of  clean,  washed  caoutchouc.  The 
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Pippul,  or  Sacred  Fig  of  India  (F.  religiosa),  is  known  by  its  rootless 
branches  and  heart-shaped  foliage,  with  long  attenuated  points.  It  is 
common  in  every  part  of  India,  where  it  is  planted  for  the  sake  of  its 
grateful  shade.  It  is  held  in  superstitious  veneration  by  the  Hindus, 
because,  according  to  tradition,  Vishnu  was  bom  under  its  shade. 

, The  long  pointed  leaf  has  a wavy  edge,  and  long,  slender,  and  flat 
footstalks,  which  produce  a tremulous  motion  in  the  air,  like  that 
caused  by  the  Aspen-tree  {Fop ulus  tremuld).  Silk-worms  seem  to 
prefer  this  leaf  to  the  Mulberry;  and  they  are  used  by  the  natives  of 
Arabia  for  tanning  leather.  The  Sycamore  Fig  {F.  Sycamorus)  is  a 
large  tree  which  grows  in  Egypt  round  the  villages  near  the  coast,  and 
gives  grateful  shelter  to  the  villagers  under  its  widely-spreading  head. 
The  leaves  are  broad,  ovate,  and  angular,  and  the  fruit  is  produced 
in  clusters  upon  the  twigs  of  the  trunk  and  old  limbs.  The  figs  are 
sweet,  but  insipid  and  woody. 

The  Common  Fig  {Ficus  Carica)  was  originally  found  in  the 
eastern  and  western  regions  of  the  Mediterranean.  It  was  introduced 
and  has  been  cultivated  in  Europe  from  the  most  ancient  times. 
They  are  frequently  found  growing  almost  spontaneously  in  the  South 
of  France.  Generally  a shrub,  the  Fig  is  sometimes  a tree  of  four  or 
five  yards  in  height.  The  leaves  vary  in  form  on  the  same  plant. 
They  generally  present  from  three  to  seven  unequal  and  obtuse  lobes. 
The  flowers  are  unisexual,  and  placed  upon  the  internal  walls  of  a 
common  receptacle,  pierced  at  the  vertex  with  a small  orifice,  pro- 
tected by  a large  number  of  imbricated  bracts.  The  male  flowers 
have  a calyx  composed  of  three  sepals,  with  three  stamens  opposite 
to  them,  and  two-celled  anthers  that  open  inwards  by  two  longitudinal 
clefts.  The  female  flowers  have  a calyx  formed  of  five  sepals,  and  a 
pistil  composed  of  a superior  ovary,  surmounted  by  a style,  that 
divides  itself  into  two  stigmatic  branches.  This  ovary  is  one-celled, 
and  encloses  only  one  ovule.  The  fruit,  as  botanists  regard  it,  is  an 
achene  (what  is  generally  known  to  the  world  as  such  is  the  thick, 
fleshy,  and  succulent  receptacle ) ; the  seed  contains  under  its  integu- 
ment a fleshy  albumen,  in  which  is  a re-curved  embryo. 

The  ARTOCARPACEiE  abound  in  the  tropics,  and  in  the  tropics 
only.  They  bear  so  close  a resemblance  to  the  Nettle  tribe,  that 
botanists  find  it  difficult  to  separate  them  by  any  well-defined 
characteristics.  Their  chief  characters  are  leaves  with  conspicuous 
stipules,  a rough  foliage,  and  an  acrid  milky  juice  which  often  con- 
tains caoutchouc;  the  flowers  are  collected  over  a head  or  fleshy 
receptacle.  The  milk  of  the  Upas-tree  {Antiaris)  is  intensely 
poisonous.  The  Galactodemiron  utile , or  Cow  tree  of  Deinerara. 
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belongs  to  this  family.  When  incisions  are  made  in  it  a milky  sap 
exudes,  which,  if  left  to  stand,  is  covered  by  a creamy  scum ; both 
are  said  to  be  wholesome. 

The  Bread-fruit  reminds  us  of  a reversed  fig.  The  trees  have 
stems  of  considerable  size,  large  rough  leaves,  stipules  like  the  Fig, 
the  stamen-bearing  flowers  disposed  in  long  club-shaped  spikes,  the 
pistil-bearing  ones  in  round  heads.  The  female  flowers  soon  grow 
together,  and  form,  with  the  receptacle,  a large  solid  globular  mass, 
in  contradistinction  to  the  Fig,  in  which  the  receptacle  bears  the 
female  flowers  in  its  interior.  Artocarpus  incisa , the  Bread-fruit  of 
the  South  Sea  Islands,  is  green,  and  equal  in  size  to  the  larger 
melons.  One  variety  produces  the  fruit  free  from  spines  on  the 
surface  and  without  seeds ; others  split  into  deep  lobes,  or  are 
covered  all  over  with  the  sharp-pointed  fleshy  tops  of  the  calyx. 
The  seeds  when  roasted  are  said  to  taste  like  chestnuts;  but  it  is 
principally  for  the  fleshy  receptacle  that  it  is  valued,  and  this  when 
roasted  becomes  soft,  tender,  and  white,  and  not  unlike  the  crumb 
of  bread  when  eaten  new. 

The  Upas-tree  (Antiaris  toxicaria ),  the  half-fabulous  poison-tree 
of  Java,  was  said  to  be  a large  tree  growing  in  the  midst  of  a desert 
produced  by  its  own  pestiferous  qualities,  and  causing  death  to  every 
other  plant  and  animal  which  came  under  its  influence.  To  approach 
the  tree  for  the  purpose  of  wounding  its  stem  and  carrying  off  its 
juice  was  said  to  be  the  task  of  criminals  condemned  to  death.  There 
is  a measure  of  truth  in  the  fable.  There  is  the  Upas-tree  in  Java, 
and  its  juice,  taken  internally,  is  speedy  death  to  any  animal ; and 
there  is  a tract  of  land  where  no  animal  can  exist;  but  the  two 
circumstances  have  no  connection.  The  poisoned  tract  is  the  crater 
of  a volcano,  which  emits  carbonic  acid  and  other  gases  continually — 
a spot  where  not  even  the  Upas-tree  can  grow.  The  Upas-tree  is  one 
of  the  Artocarpcuece , which  abounds  in  milky  juice,  and  this  juice,  as 
we  have  said,  is  like  many  of  its  congeners,  a deadly  poison  when 
mingled  with  the  blood. 

The  Platan ACEiE  are  exogenous  trees  or  shrubs,  with  palmate 
deciduous  leaves,  toothed  and  stipulate,  unisexual  naked  flowers  in 
globose  catkins,  the  barren  flowers  with  single  stamens  mixed  with 
scales ; the  fertile  flowers  with  one-celled  ovary,  terminated  by  a 
thick  and  awl-shaped  style.  The  Oriental  Plane  (P . orientalist  is  a 
tree  of  noble  growth,  in  many  respects  resembling  the  Sycamore,  with 
large  palmate  leaves.  Its  wood  is  fine-grained  and  hard,  and  when 
old  it  acquires  dark  veins  somewhat  resembling  the  Walnut.  P.  om 
dentalis  ranges  from  Mexico  to  Canada. 
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The  Plane-tree  is  one  of  the  largest  trees  of  temperate  regions. 
Pliny  relates  that  in  his  time  there  existed  a celebrated  Plane-tree  in 
Lycia,  the  hollow  trunk  of  which  formed  a kind  of  grotto,  measuring 
ninety  feet  in  circumference.  Its  branching  crown  resembled  a little 
forest ; the  branches  composing  it  covered  with  their  shade  an 
immense  space  of  ground.  The  hollow  of  the  trunk  was  carpeted 
with  moss,  which  gave  it  still  more  the  appearance  of  a natural  grotto. 
Licinius  Mutianus,  the  Roman  governor  of  Lycia,  gave  a feast  in  this 
grotto  to  eighteen  guests.  Pliny  mentions  another  Plane-tree  which 
the  Emperor  Caligula  found  in  the  neighbourhood  of  Velitrae,  the 
branches  of  which  were  so  disposed  as  to  form  a grotto  of  natural 
verdure,  in  which  the  Emperor  dined  with  fifteen  persons.  Although 
the  Emperor  occupied  a part  of  the  tree  alone,  the  guests  were  all 
quite  at  their  ease,  and  the  slaves  were  able  to  perform  their  offices 
with  perfect  convenience. 

At  Caphyae,  in  Arcadia,  eight  hundred  years  after  the  Trojan 
War,  an  old  Plane-tree  was  shown  bearing  the  name  of  Menelaus 
carved  on  its  bark.  It  was  then  said  that  this  prince  planted  it 
himself  before  his  departure  for  the  seat  of  war.  It  is  also  related 
that  Agamemnon  planted  a Plane-tree  at  Delphos,  which  was  seen 
many  centuries  after  the  death  of  the  hero.  These  assertions,  are 
probably  fabulous;  but  what  makes  recitals  of  this  kind  somewhat 
credible,  is  the  fact,  that  at  the  present  time,  Plane-trees  of  an  age  and 
dimensions  quite  extraordinary  still  exist  in  the  East.  De  Candolle, 
in  his  “ Physiologie  Wgetale,”  records  the  statement  of  a modern 
traveller  in  the  East,  to  the  effect,  that  in  the  valley  of  Bujukdertf, 
three  leagues  from  Constantinople,  there  exists  a Plane-tree  100  feet 
in  height,  the  trunk  of  which  was  165  feet  in  circumference.  The 
trunk  presented  an  excavation  of  eighty  feet  in  circumference.  Its 
shadow  extended  over  500  square  feet.  Plate  X.  is  a representation 
of  the  Plane-tree  of  Bujukdere,  a celebrated  tree  all  over  the  East, 
although  the  documents  which  would  determine  its  exact  age  are 
wanting. 


Alliance  III. — Euphorbiales. 

Flowers  scattered,  monodichlamydeous;  carpels,  superior,  consoli- 
dated ; placentas  axile ; embryo  large,  with  abundant  albumen. 

Ovules  definite,  suspended,  anatropal ; flowers  scattered;  fruit  trico«:ous.  I.  Euphorbiacex. 
Flowers  amentaceous;  ovules  definite,  anatropal,  suspended  ; radicle  ) ]j  Scepaccae. 

^Aquatic;  ovules  definite,  suspended,  amphitropal ; radicle  superior  . . I II.  Callitrichace*. 

Ovules  definite,  ascending,  anatropal  ; radicle  inferior IV.  Empetraceae. 

Ovules  indefinite  ; radicle  inferior . V.  Nepenthacca:. 


-Plane  Tree  of  Br.jukdcrtS  ( Platanux  orientalist. 


BUPHORB1ALES.  363 

The  Eu phor Bl acEjE  number  no  less  than  2,000  species,  three- 


eighths  of  which  are  natives  of  intertropical  America,  sometimes 
torming  trees,  bushes,  and  even  weeds ; occasionally  they  are 
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deformed,  leafless,  succulent  plants,  resembling  the  Indian  Figs  in 
appearance,  but  altogether  different  from  them  in  properties ; many 
of  them  are  medicinal,  as  Ricinus  communis,  the  Castor-oil  plant,  and 
the  species  of  Croton. 

The  Pitcher-plants  (Nepenthacea:)  are  placed  here  for  the 
excellent  reason  that  no  place  more  suitable  could  be  found  for  them. 
With  certain  insignificant  resemblances  to  the  tribe,  they  possess 
other  characteristics  which  are  without  parallel.  The  pitcher-shaped 
termination  of  the  leaf,  and  its  articulated  lid,  are  among  the 
curiosities  of  the  vegetable  world. 

These  are  illustrated  in  Fig.  383.  The  pitchers  are  believed  to 
be  dilatations  of  a gland  at  the  apex  of  the  leaf. 

Alliance  IV. — Quernales. 

Flowers  in  catkins,  monochlamydeous ; carpels  inferior ; embryo 
fleshy,  exalbuminous. 

Ovary  with  two  or  more  cells  ; ovules  pendulous  or  peltate I.  Corvlaceie. 

Ovary  one-celled  ; ovule  solitary,  erect II.  J uglandacea;. 

The  Corylaceje  include  the  most  important  trees  and  shrubs  of 
the  European  Flora. 

The  Hazel  ( Corylus  Avellana)  is  a shrub  common  in  woods, 
thickets,  and  copses,  and  often  planted  in  hedges.  The  branches 
are  erect,  slender,  and  flexible,  with  simple  alternate  leaves,  doubly 
dentate,  sometimes  superficially  lobed,  accompanied  by  two  cadu- 
cous stipules.  The  male  flowers  are  disposed  in  from  one  to 
three  pendent  catkins,  at  the  extremity  of  the  branches,  or  upon 
the  short  lateral  shoots.  These  catkins  begin  to  make  their  ap- 
pearance towards  the  end  of  autumn,  before  the  fall  of  the  leaf, 
and  they  flower  at  the  end  of  winter,  before  the  development  of  the 
new  leaves  takes  place.  The  male  flowers,  contained  between  two 
little  scales,  have  eight  stamens,  with  one-celled  anthers.  The  female 
flowers  are  composed  of  a calyx,  with  a very  small  denticulate  limb, 
and  an  inferior  ovary  with  two  cells,  each  containing  a suspended 
anatropal  oville.  This  ovary  is  surmounted  by  two  long  styles  of  a 
lively  red.  At  the  period  of  fructification  the  involucre  has  under- 
gone great  development ; it  has  become  foiiaceous,  a little  fleshy, 
and  slightly  bell-shaped  at  its  base,  open  at  the  summit  and  con- 
taining a fruit,  or  nut,  which  is  an  achene,  in  consequence  of  the 
abortion  of  one  of  the  cells,  and  of  the  ovule,  which  it  encloses. 
The  seed  with  a thin  membranous  skin,  contains  an  embryo  destitute 
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of  albumen  ; the  cotyledons  are  smooth  on  the  surface  of  one  side, 
and  convex  on  the  other. 

The  common  Yoke  Elm,  or  Hornbeam  ( Carp  inns  Betulus),  when 
allowed  to  retain  its  natural  dimensions,  is  a graceful  tree,  rising 
sometimes  to  the  height  of  seventy  feet,  with  a smooth  and  ashy  grey 


Fig.  384. — Male  Catkin  of  the  Oak. 


bark.  The  male  flowers  are  disposed  in  cylindrical  catkins,  the 
imbricated  scales  of  which  directly  protect  six  to  twenty  stamens, 
with  short  bifurcated  filaments  and  one-celled  anthers  barbed  at  the 
summit.  The  female  flowers  are  disposed  in  racemes ; each  of  the 
caducous  bracts  bears  two  one-flowered  involucres,  presenting  a 
structure  very  analogous  to  that  of  the  Hazel.  The  fruit  has  a 
foliaceous,  veined,  reticulated  cupule,  with  three  lobes,  the  middle 
one  of  which  is  much  larger  than  the  other  two.  The  Hornbeam 
produces  an  excellent  fire-wood.  It  is  much  used  in  the  fabrication 
of  certain  tools,  and  in  parts  of  machines  which  are  subjected  to 
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much  friction,  and  where  great  durability  is  necessary.  The  Horn- 
beam is  an  indigenous  British  tree,  very  common  in  copses,  and  is 
frequently  pollarded  by  the  fanner.  When  checked  and  stunted  in 
this  way  it  retains  its  withered  leaves  all  the  winter,  and  is  useful 
where  winter  shelter  is  required  for  tender  plants. 

The  Oaks  ( Quercus ) are  monoecious  trees  with  simple  alternate 
leaves,  each  having  two  caducous  stipules.  The  male  flowers  are 
disposed  in  filiform,  slender,  interrupted,  and  pendent  catkins 
(Fig.  384).  Each  flower  presents  a calyx  with  six  or  eight  free, 
unequal,  fringed  divisions,  and  an  equal  number  of  opposite  stamens, 


with  two-celled  anthers.  The  female  flower  is  composed  of  an  inferior 
ovary,  surmounted  by  a perianth  with  three  or  six  divisions,  and  a 
short  style,  which  is  divided  into  three  stigmatic  branches,  added  to 
which  it  is  surrounded  by  a sort  of  little  cup,  formed  by  a fold  ot  the 
peduncle,  upon  which  a large  number  of  small  imbricated  bracts 
are  inserted.  * The  ovary  is  three-celled,  each  having  two  anatropal 
ovules.  At  maturity,  two  of  these  three  cells,  with  their  contents, 
are  abortive.  The  fruit,  designated  under  the  name  ot  an  acorn 
(Fig.  386),  is  of  an  ovoid  or  oblong  shape,  umbilicated  at  its  summit 
with  a leathery  and  shiny  pericarp,  becomes,  therefore,  unilocular 
and  monospermous.  Under  its  covering  the  seed  presents  an  embryo 
destitute  of  albumen,  the  cotyledons  of  which  are  convex  on  the 
outside,  and  flat  on  the  inside;  they  are  also  fleshy  and  farinaceous. 


Fig.  385. — Female  Flowers  of  the  Oak. 


Fig.  386. — Fruit  of  the  Oak. 


XI. — The  Oak  [Querns  s'ssili/lora). 
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The  fruit  is  enveloped  at  its  base  by  the  indurated  and  ligneous 
cupule  of  which  we  have  spoken. 

The  Oaks  belong  almost  exclusively  to  the  northern  hemisphere, 
where  they  inhabit  the  temperate  regions,  or  the  high  mountains  of 
equatorial  countries.  The  species  which  they  include  are  numerous 
and  difficult  to  discriminate ; they  are  scarcely  known  in  a wild  state 
in  the  southern  hemisphere,  their  southern  limits  being  the  islands  of 
the  Indian  Archipelago,  whence  they  spread  westward  along  the 
Himalayan  range  until  they  reach  Europe.  The  Oaks  are  the  most 
majestic  trees  of  our  forests,  with  robust,  hardy  trunks,  and  powerful, 
far-spreading  branches. 

The  Common  Oak  ( Q . pedunculata ) is  much  influenced  by  the 
soil  on  which  it  grows ; and  for  the  Oak,  the  soil  of  Sussex  seems 
to  surpass  any  other.  It  is  recognised  by  the  very  short  stalks  of  the 
leaves,  while  the  acorns  are  borne  on  long  peduncles. 

Quercus  sessiliflora,  represented  in  Plate  XI.,  is  a tree  of  variable 
size,  with  petiolate,  oblong,  almost  oval,  sinuate  leaves,  with  a fruit 
peduncle  much  shorter  than  the  petioles ; the  acorns  arrive  at  ma- 
turity the  same  year  with  the  flowers  which  produce  them.  It  is  of 
more  rapid  growth  than  the  last,  and  attains  much  larger  dimensions, 
and  its  timber  is  also  excellent.  It  is  of  a much  darker  colour  than 
the  above,  and  is  known  as  brown  oak  or  “ chestnut.” 

Quercus  Ilex  is  an  Evergreen  Oak,  native  of  the  European  con 
tinent,  of  some  fifty  to  seventy  feet  in  height ; the  leaves  are  shiny 
above,  grey  or  whitish  and  tomentose  on  the  lower  surface ; the 
acorns  are  sessile,  or  borne  by  the  short,  downy,  or  rather  hairy 
peduncle,  with  tubercular,  scaly  cupule.  It  grows  in  arid  places, 
and  is  common  in  the  South  of  France.  The  wood  is  very  com- 
bustible ; besides  which  it  is  largely  employed  in  naval  construction, 
and  carpenter's  and  cabinet  work. 

The  Cork-tree  ( Quercus  Suber),  of  which  we  have  already  spoken 
in  the  chapter  on  Bark,  is  closely  allied  to  the  Evergreen  Oaks ; its 
leaves  are  persistent  till  the  end  of  the  second  and  even  the  third 
year.  It  is,  as  already  stated,  the  external  portion  of  the  bark,  largely 
developed,  which  produces  the  substance  known  under  the  name  of 
cork.  It  grows  upon  the  sides  of  mountains  of  slight  elevation,  a 
little  removed  from  the  basin  of  the  Mediterranean.  Limited  to 
some  parts  of  the  South  of  France  and  to  Spain,  the  Cork  Oak  is 
the  predominant  inhabitant  of  the  forests  of  Algeria,  where  it  con- 
stitutes woods  of  great  extent,  occasionally  mixed,  however,  with 
other  denizens  of  the  forest. 

The  Kermes  Oak  ( Quercus  coccifera),  is  a tufty  bush,  of  from 
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seven  to  twelve  feet  high,  with  small,  oblong,  cordate,  strongly 
dentate,  smooth  persistent  leaves  ; common  in  dry,  sandy,  and  stony 
places  in  the  regions  of  the  Mediterranean.  It  is  upon  this  little 
Oak  that  the  hemipterous  Kermes  insect  lives,  from  which  a beautiful 
colour  is  obtained.  It  is  at  present  used  for  dyeing  the  cloths 
from  which  the  red  fez  caps  are  made.  This  colour  has  been 
greatly  superseded  by  that  of  the  Coccus  of  the  Indian  Fig  (i Opuntia 
cochinellifera),  which  is  infested  by  the  cochineal  insect  ( Coccus 
cadi),  the  females  of  which — many  times  larger  than  the  males — 
alone  afford  the  dye. 

The  Turkey  Oak  ( Quercus  Cerris ),  widely  disseminated  in  south- 
eastern Europe,  is  remarkable  for  the  long  loose  hairy  scales  of  its 
cup. 

The  Spanish  Oak  ( Q.  hispanica ) bears  its  branches  erect ; leaves 
nearly  evergreen,  lanceolate,  acute,  finely  serrate,  dark  green  on  the 
upper  side,  glaucous  green  on  the  under,  cups  top-shaped,  with 
shaggy,  prickly,  spreading  scales.  This  tree  grows  in  Spain  and 
Algeria,  and  is  found  in  some  of  our  nurseries  under  several 
synonyms. 

Besides  these  species,  there  are  the  Austrian  Oak  (?2-  austriaca ), 
found  in  Hungary  and  Lower  Austria ; the  Prickly-cupped  Oak  or 
Valonia  ( Q.  sEgilops),  which  grows  in  the  Morea,  valuable  for  its 
acorns,  which  are  largely  imported  for  tanning  purposes ; and  various 
Oaks,  the  produce  of  the  mountains  intervening  between  India  and 
Asia  Minor.  Of  the  species  which  Dr.  Royle  found  in  the  Hima- 
layas, most  of  them  are  too  tender  for  acclimatisation  with  us,  but 
some  of  them  are  beautiful  trees. 

The  American  Oaks  are  numerous  in  species,  but  their  timber  is 
by  no  means  of  the  same  value  as  that  of  their  European  congeners. 
The  White  Oak  ( Q . alba)  produces  sweet  acorns  and  excellent 
timber,  some  specimens  in  the  American  forest  attaining  the  height 
of  seventy  or  eighty  feet.  The  Chestnut-leaved  Oak  (Q.  Prinus) 
is  cultivated  in  all  the  nurseries,  and  under  eight  or  ten  synonyms. 
It  is  a handsome  tree,  but  its  timber  is  light  and  porous.  The  Black 
Oak  ( Q.  tinctoria ) is  a native  of  the  Carolinas,  Georgia,  and  Penn- 
sylvania, where  it  attains  a great  size,  with  large,  handsome  leaves, 
downy  beneath,  which  become  dull  red,  or  yellow  in  the  autumn. 
The  tree  is  more  appreciated  for  its  dyeing  properties  than  for  its 
timber,  the  latter  being  coarse-grained ; but  its  inner  bark  abounds 
in  a yellow  dye  of  great  brilliancy,  known  as  Quercitron,  which  is 
much  sought  after.  The  Live  Oak  ( Q . virtns)  is  a valuable  timber 
tree,  which  grows  in  the  Southern  States  of  the  Union,  on  the 
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shores  of  the  creeks  and  bays.  It  is  a heavy,  compact,  fine-grained 
wood,  with  coriaceous,  elliptic,  oblong  leaves,  obtuse  at  the  base, 
clothed  with  starry  down  beneath;  acorns  oblong,  and  said  to  be 
very  sweet-tasted. 

Many  species  of  Oak  are  found  on  the  high  lands  of  Mexico  and 
the  adjoining  States,  growing  at  a height  of  5,000  or  6,000  feet 
above  the  sea;  some  of  them,  as  the  Iron- Wood  Oak  (Q.  sideroxyla) 
and  the  Large-leaved  Oak  ( Q . macrophylla),  trees  either  yielding 
valuable  timber,  or  of  great  beauty.  The  Large-leaved  Oak  is, 
perhaps,  the  finest  Oak  in  the  world ; its  leaves,  which,  are  dowry 
beneath,  tapering  at  the  point,  and  heart-shaped  at  the  base,  being 
from  twelve  to  eighteen  inches  long,  and  broad  in  proportion ; and 
its  acorns  are  as  large  as  French  walnuts. 

The  Beech  ( Fagus  sylvatica)  is  one  of  our  best  known  and  most 
important  forest  trees.  It  attains  great  dimensions,  sometimes  rising 
to  the  height  of  1 20  feet ; its  smooth,  strong  stem,  which  becomes 
ashy  grey  by  exposure  to  the  weather,  is  visible  to  the  top  of  its 
crown.  It  is  sometimes  free  from  branches  to  the  height  of  sixty 
feet.  Its  leaves,  petioled,  oval,  or  oval-oblong,  are  generally 
pointed  or  acuminate,  loosely  dentate,  waving,  coriaceous,  ciliate 
with  prominent  veins ; they  are  alternate,  and  accompanied  by  two 
brownish  stipules.  The  flowers,  which  are  unisexual,  appear  at  the 
same  time  as  the  leaves.  The  male  flowers  are  disposed  in  globular 
catkins,  with  long  pendent  peduncles.  The  female  flowers  are 
enveloped,  to  the  number  of  two  or  three,  in  an  involucre,  consisting 
of  four  bracts  covered  exteriorly  with  a number  of  filaments ; the  fruit 
is  Beech-mast.  The  seed  contains  an  embryo  without  albumen,  the 
cotyledons  of  which  are  irregularly  folded  up  inside.  The  oil  obtained 
from  this  seed  is  both  adapted  for  cooking  and  is  a good  lamp  oil. 

Among  the  Beeches  many  handsome  varieties,  well  adapted  for 
ornamental  purposes,  from  their  variously-coloured  foliage,  have 
originated.  The  Purple  Beech  ( Var.  purpurea)  has  the  young  buds 
and  shoots  of  a rich  rose  colour.  In  the  Copper  Beech  ( Var.  cuprea ; 
they  are  pale  copper  colour.  In  some,  the  leaves  are  curled  up ; in 
others,  as  Var.  pendula , the  branches  are  pendulous,  or  weeping. 

The  smooth  thin  bark  of  the  Beech  is  apt  to  develop  the  knobs 
called  embryo-buds,  or  abortive  branches,  which  are  sometimes  used 
by  cabinet  makers.  Its  branches  are  numerous,  and  its  foliage  dense 
and  shady ; the  Bird’s-nest  Orchis  is  often  found  under  its  shade,  as 
some  believe,  though  perhaps  wrongly,  parasitical  on  its  roots;  among 
which  also,  but  not  upon  them,  the  Common  Morel  flourishes  in  the 
Beech  forests  of  France  and  Germany. 
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,1IieiCliejtnUt,  (Castanea  vulgaris)  is  a tree  of  rapid  vegetation 
“1teKdo;ed  Wlth  great  longevit)r-  It  attains  a height  of  foo  fee"’ 
occasionally  presenting  an  enormous  circumference.  Its  leaves  are 
large,  petroled,  oblong,  acute,  lanceolate,  deeply  dentate,  coriaceous 
smooth  and  shining,  with  prominent  secondary  parallel  nerves  accom’ 
pamed  by  two  caducous  stipules.  ’ 

The  flowers  are  unisexual,  and  appear  after  the  leaves  The 
male  flowers  are  in  very  small  catkins,  each  flower  being  composed 
of  a calyx  with  five  or  six  divisions,  with  as  many  or  more  stamens 
having  bilocular  anthers.  The  female  flowers  are,  to  the  number  of 
five  or  six,  enveloped  in  a common  four-lobed  involucre  consolidated 
externally  with  numerous  unequal  linear  bracteoles.  Each  female 
flower  consists  of  twelve  abortive  stamens  and  an  inferior  ovary  sur- 
mounted by  a calycine  limb  with  five  to  six  lobes  and  an  equal 
number  of  styles.  It  encloses  a like  number  of  cells,  each  containing 
two  ovules.  VVhen  arrived  at  maturity,  which  is  in  the  month  of 
September  or  October,  the  involucre  is  thick  and  coriaceous,  prickly 
on  the  outside,  and  enclosing  from  one  to  five  fruits  unilocular  by 
abortion,  known  under  the  name  of  Chestnuts.  The  pericarp  of 
each  is  coriaceous,  fibrous,  and  hairy  on  its  internal  surface.  The 
seed  under  a membranous  covering  contains  an  embryo  withput 
albumen ; the  cotyledons  are  voluminous,  and  plicated  with  fissures 
of  greater  or  less  depth,  and,  as  is  said,  farinaceous.  The  nut  is  the 
principal  produce  obtained  from  this  useful  tree ; it  forms  a great 
part  of  the  food  of  the  poor  populations  of  the  central  plains  of 
France,  and  of  the  valleys  of  the  Alps. 

Improved  by  culture,  the  Chestnut-tree  has  given  place  to  the 
variety  called  Marrotinier  by  the  trench  cultivators,  of  which  several 
varieties  are  known.  T.  hey  yield  the  large  chestnuts  which  some- 
times come  into  our  markets. 

The  native  country  of  the  Chestnut  is  not  very  clearly  ascertained. 

It  was  introduced  into  Europe  from  Asia  Minor.  The  name  Castanea 
(whence  Chestnut)  was  derived  by  the  Romans  from  Castanum,  a 
town  of  Thessaly,  where  it  grew  in  great  abundance.  In  the  same 
way  we  have  Currant  corrupted  from  Corinth  Grape. 

The  famous  Chestnut-tree  of  Mount  Etna,  said  in  Sicily  to  be 
the  “Chestnut  of  a Hundred  Horses ” (Castagno  de  cnito  Cavalli). 
is  reported  to  be  170  feet  in  circumference.  (Plate  XII.)  Jean  Houel 
gives  the  history  and  dimensions  of  this  gigantic  tree.  “ We  started,” 
he  says,  “ from  Aci-Reale,  in  order  to  visit  the  so-called  Chestnut  of 
‘the  hundred  horses.’  We  passed  through  Saint  Alfio  and  Piraino, 
where  these  trees  are  common,  and  where  we  found  some  superb 


XII.  The  Chestnut  Tree  of  Mount  Etna  ( Castanca  vult>arit). 
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woods  of  Chestnuts.  They  grow  very  well  in  this  part  of  Etna,  and 
they  are  cultivated  with  great  care.  Night  not  having  yet  come,  we 
went  at  once  to  see  the  famous  Chestnut  which  was  the  object  of  our 
journey.  Its  size  is  so  much  beyond  all  others  that  we  found  it  im- 
possible to  express  in  words  the  sensation  we  experienced  on  first 
seeing  it.  Having  examined  it  carefully,  I proceeded  to  sketch  it 
from  Nature.  I continued  to  sketch  the  next  day,  finishing  it  on  the 
spot,  and  I can  now  say  that  it  is  a faithful  portrait.  I demonstrated 
to  my  own  satisfaction  that  the  tree  was  160  feet  in  circumference, 
and  heard  its  history  related  by  the  savants  of  the  hamlet.  It 
obtained  its  name  of  the  ‘ Chestnut  of  a Hundred  Horses  ’ in  con- 
sequence of  the  vast  extent  of  ground  it  covers.  They  told  me  that 
Jeanne  of  Aragon,  while  journeying  from  Spain  to  Naples,  stopped 
in  Sicily  and  visited  Mount  Etna,  accompanied  by  all  the  noblesse  of 
Catania  on  horseback.  A storm  came  on,  and  the  Queen  and  her 
cortege  took  shelter  under  this  tree,  whose  vast  foliage  served  to  pro- 
tect her  and  all  these  cavaliers  from  the  rain.  It  is  true  that  out  of 
the  hamlet  the  tradition  of  the  Queen’s  visit  is  looked  upon  as 
fabulous ; but  however  that  may  be,  the  tree  itself  seems  very  capable 
of  doing  the  office  assigned  to  it.  This  tree  is  entirely  hollow.  It  is 
supported  chiefly  by  its  bark,  having  lost  its  interior  entirely  by  age ; 
but  is  not  the  less  crowned  with  verdure.  The  people  of  the  country 
have  erected  in  it  a house,  with  a kiln  for  drying  the  chestnuts  and 
other  fruits  which  they  wish  to  preserve.  They  are  so  indifferent  to 
the  preservation  of  this  wonderful  natural  curiosity  that  they  do  not 
hesitate  to  cut  off  branches  to  burn  in  the  furnace.  Some  persons 
think  that  this  mass  of  vegetation  is  formed  of  many  trees  which 
have  united  their  trunks ; but  a careful  examination  disposes  of  this 
notion.  All  the  parts  which  have  been  destroyed  by  time  or  the 
hand  of  man  have  evidently  belonged  to  a single  trunk.  I have 
measured  them  carefully,  and  found  the  one  trunk,  as  I have  said, 
160  feet  in  circumference.” 

We  should  be  inclined  to  adopt  the  opinion  that  this  monster 
tree  was  the  union  of  several,  but  M.  Houel’s  sketch  and  description 
seem  conclusive ; and  his  opinion  is  further  confirmed  by  the  fact 
that  many  Chestnuts  in  the  neighbourhood  of  Mount  Etna  are 
twelve  yards  in  diameter,  while  one  actually  measures  eighty-three 
feet  in  circumference. 

What  age  can  be  assigned  to  the  Mount  Etna  Chestnut?  It  is 
difficult  to  say.  If  we  are  to  suppose  that  each  year  its  concentric 
layers  have  only  been  a line  in  thickness,  this  venerable  tree  would 
be  not  less  than  3,600  to  4,000  years  old. 
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Neuve-Celle,  on  the  Lake  of  Geneva,  there  exists  another 
Chestnut  ot  gigantic  proportions. 

The  type  ot  the  Juglandace.*:,  among  whose  prevailing  qualities  \ 

are  astringenev,  is  the  Common 
Walnut  ( Juglans  regia).  (Plate 
XIII).  It  is  a large  tree,  with 
whitish  bark,  more  or  less  fissured 
according  to  its  age.  It  has  a 
cylindrical  stem,  rising  to  a con- 
siderable height  without  branches;  ; 
the  branches  are  large  and  spread- 
ing, forming  an  ample  and  rotund 
head.  The  leaves  are  of  a dull 
greenish  colour.  The  Walnut 
is  indigenous  to  the  Caucasus, 
Persia,  and  India.  This  tree  only 
prospers  and  is  abundantly  fruitful 
when  it  is  completely  isolated. 
The  leaves  are  compound,  alter-  : 
nate,  smooth,  and  coriaceous ; 
they  are  composed  of  seven  or 
eight  elliptical,  acute  leaflets.  The 
flowers  are  monoecious  and  dis- 
posed in  catkins;  but  in  the  female 
catkins  the  flowers  are  less  nu- 
merous. The  male  catkins  are 
pendent,  with  loosely  imbricated 
scales,  cylindrical,  very  caducous, 
and  placed  in  the  axil  of  the  leaves 
which  have  fallen  the  preceding 
year.  At  the  axil  of  each  scale 
is  a flower  with  a perianth  of  five 
to  six  divisions,  and  a valuable 
Fig.  387-  Male  catkin  of  the  Walnut  number  of  stamens  ranging  from 

(jttgians  regia).  eighteen  to  thirty-six.  The  female 

flowers  are  in  clusters  of  drooping 
catkins,  of  from  one  to  four,  borne  on  the  summit  of  the  young 
shoots,  each  presenting  a very  short,  scarcely-toothed  exterior  in- 
volucre, and  an  interior  calyx  with  four  divisions.  A short  style 
rises  from  the  centre  of  the  flower,  which  soon  divides  itself  into  two 
stigmatic  scaly  plates.  The  ovary  is  inferior,  one-celled,  with  one 
erect  ovule.  It  is  subdivided  by  partial  dissepiments  or  partitions, 
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starting  from  the  placenta,  into  four  imperfect  cells.  The  fruit  is  a 
drupe ; the  external  covering  a fleshy  husk  of  one  piece,  separating 
into  irregular  segments ; the  woody  shell  is  two-valved,  and  very 
hard,  furrowed,  and  wrinkled.  The  seed— single,  erect,  and  wrinkled 
by  the  furrows  in  the  shell — is  four-lobed  at  the  summit  and  at  the 
base,  by  the  dissepiments.  The  exterior  envelope  is  at  first  whitish, 
then  yellowish  green,  more  or  less  deep,  and  is  remarkable  lor  its 
astringent  properties.  The  embryo  is  destitute  of  albumen,  and 
straight ; the  cotyledons  thick,  fleshy,  oily,  bilobed,  resemble  in 
figure  the  convolutions  presented  by  the  sinuosities  of  the  brain  ot  a 
vertebrated  animal.  It  is  these  cotyledons  which  form  the  kernel  of 
the  nut. 

The  Walnut-tree  was  known  to  the  Greeks,  and  cultivated  by  the 
Romans,  by  whom  it  was  much  valued  for  its  wood  as  well  as  for  its 
nut.  There  is  no  record  of  its  introduction  into  Britain ; but  Gerardo 
tells  us  that  “ the  green  and  tender  nuts,  boyled  in  sugar  and  eaten 
as  suckade,  are  a most  pleasant  and  delectable  meat,  comforting 
to  the  stomach,  and  expell  poyson.”  Before  the  introduction  of 
mahogany  and  rosewood,  walnut  was  in  great  estimation,  and  within 
the  last  few  years  it  has  been  restored  to  its  old  pre-eminence,  its 
favourite  purpose,  however,  being  for  gun-stocks,  for  which  its  light- 
ness is  its  qualification.  In  many  parts  of  Spain,  France,  Italy,  and 
Germany  the  nut  forms  a great  article  of  food  to  the  people.  In  all 
these  countries  the  Walnut-tree  is  extensively  cultivated  ; the  district 
of  the  Bergstrasse,  between  Heidelberg  and  Darmstadt,  is  almost 
entirely  planted  with  them,  and  in  some  places,  according  to  Evelyn, 
in  his  days,  “ no  young  farmer  is  permitted  to  marry  a wife  until  he 
bring  proof  that  he  is  father  of  a stated  number  of  Walnut-trees.” 
We  need  not  enlarge  on  the  well-known  fruit,  although  we  may  quote 
Cowley  on  its  virtues  : — 

“On  barren  scalps  she  makes  fresh  honours  grow. 

Her  timber  is  for  various  uses  good  : 

The  carver  she  supplies  with  useful  wood  : 

She  makes  the  painter’s  fading  colours  last. 

A table  she  affords  us,  and  repast  ; 

E’en  while  we  feast,  her  oil  our  lamp  supplies. 

The  rankest  poison  by  her  virtues  dies.’’ 

Alliance  V. — Garryalls. 

Flowers  with  a single  floral  envelope,  sometimes  amentaceous ; 
carpels  inferior;  embryo  minute  in  a large  mass  of  albumen. 
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Flowers  amentaceous  ; leaves  opposite,  exstipulate 
r lowers  fascicled  ; leaves  alternate,  stipulate  . . 


I.  Garryaceit. 
II.  Helwingiace 


Alliance  VI. — Menispermales. 

Flowers  monodichlamydeous  ; carpels  superior,  disunited  : em- 
bryo surrounded  with  abundant  albumen. 


Albumen  copious,  solid  ; seeds  pendulous  ; embryo  small,  external  ■ ) * 

stamens  pengynous.  ' r I. 

val\^es!Unlen  C0P'0US’  sodd  • s<;eds  erect ; anthers  opening  by  re  curved  ) ^ J 

Albumen  copious,  ruminated  ; sepals  united  into  a valvate  cup  . . III. 

Albumen  copious,  solid  ; seeds  parietal  ; embryo  minute  . . . i i IV. 
Albumen  copious,  solid  ; seeds  pendulous ; embryo  minute,  internal,  ) ,, 
mens  hypogynous.  j V. 


.ruuumeu  copious,  solid  ; seeds  pendulous ; embryo  minute, 
stamens  hypogynous. 

Albumen  sparing,  solid  ; seeds  amphitropal ; embryo  large 


VI. 


Mouimiacese. 

Atherospermace* 

Myristicacese. 

Lardizabalaccas. 

Schizandracese. 

Menispcrmaceae. 


, Tlie  Myristicace/E  are  an  order  of  tropical  trees,  amongst  which 
is  the  Nutmeg. 

The  Menispermace.e,  while  possessing  many  features  in  common, 
present  very  extreme  differences  of  structural  arrangement,  yet  they 
are  very  distinct,  as  a whole,  from  any  other  class  of  plants.  The 
plants  of  this  order  are  common  within  the  tropics  in  Asia  and 
America;  climbing  among  the  forest  trees  to  a great  height,  and 
remarkably  tenacious  of  life — broken  branches  throwing  out  slender 
thread-like  shoots,  which  rapidly  establish  a connection  with  the  soil. 
Thirty-one  genera,  and  300  species. 


Alliance  VII. — Cucurbitales. 


Flowers  monodichlamydeous ; ovary  inferior ; placentas  more  or 
less  parietal ; embryo  without  albumen. 


Fruit  pulpy  ; placentas  strictly  parietal ; monopctalous I 

Ftuit  dry  ; placentas  strictly  parietal ; apetalous if 

Fruit  dry ; placentas  projecting  and  meeting  in  the  axis ; monodichlamydeous  I i 1. 


Cucurbitaccte. 

Datiscaceax 

Bcgoniaccx. 


1 he  CucurbitacejE  are  plants,  either  climbing  by  means  of 
tendrils,  or  trailing,  with  unisexual  flowers,  and  have  scabrous  stems 
and  leaves,  with  a lobed  foliage.  The  order  comprehends  the 
Melon  and  Cucumber,  Colocynth,  Bryony,  and  other  genera,  of  which 
Dr.  Royle  remarks  that  “they  afford  large  and  juicy  fruit  in  the  midst 
of  the  Indian  desert  and  on  the  sandy  islands  of  Indian  rivers ; nor 
does  excessive  moisture  appear  to  be  injurious,  as  the  majority  of 
them  are  cultivated  in  the  rainy  season,  and  even  on  the  bed  of  weeds 
floating  on  the  Cashmere  lakes.”  Two  principles  pervade  them  ; the 
one  saccharine  and  nutritious,  the  other  bitter,  a^rid,  and  purgative. 
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In  the  Melon,  the  Gourd,  and  their  allies,  the  first  exists  almost 
exclusively,  but  even  here  accompanied  in  some  degree  by  a laxative 
principle.  In  the  Coloc.ynth,  Bottle  Gourd,  and  in  some  species  of 
Luffa  and  Bryony,  the  bitter  principle  is  strongly  concentrated. 

The  native  country  of  the  Melon  is  doubtful,  although  Linnaeus 
places  it  in  Tartary,  which  is  probably  erroneous.  To  the  Cucumber 
the  same  nativity  is  ascribed,  but  without  corroborative  authority. 
The  Colocynth  Gourd,  yielding  the  well-known  medicine,  grows  wild 
in  Egypt  and  the  countries  of  the  Grecian  Archipelago.  The  Water 
Melon  ( Citrullus  vulgaris)  is  extensively  cultivated  all  over  India 
and  the  tropical  countries  of  Africa  and  America. 

The  characteristics  of  the  genus  Cucumis  are  : — The  flowers 
monoecious  ; the  male  solitary,  growing  at  the  axils  of  the  leaves,  or 
more  often,  fascicled  by  the  contraction  of  the  common  peduncle ; 
calyx  campanulate,  with  five  teeth ; petals  five,  ovate,  acute,  and 
spreading : stamens  three,  free,  two  being  bilocular,  the  other 
unilocular,  with  anther  cells  flexuose,  a connective  prolonged 
above  the  anthers  into  an  appendage,  simple  in  the  unilocular 
stamen,  bifid  in  the  others.  The  female  flowers  are  solitary,  and 
composed  of  a five-toothed  calyx,  a corolla  similar  to  that  of 
the  male  flowers,  with  an  inferior  three-celled  ovary,  surmounted 
by  a short  style  with  three  thick  stigmata.  The  ovary  was 
originally  one-celled,  with  three  parietal  placentas,  each  with  two 
series  of  ovules,  and  are  advanced  towards  the  centre  of  the  cavity, 
where  they  soon  become  united  and  fleshy.  The  fruit  is  a 

smooth  or  warted  fleshy  berry.  The  seeds  are  oval,  more 

or  less  compressed,  and  containing  a straight  embryo  destitute  ol 
albumen. 

It  is  principally  upon  the  modifications  of  the  fruit  that  the 
classification  of  Melons  ( Cucumis  Mela)  into  several  tribes  has  been 
adopted,  at  which  we  will  give  a rapid  glance  : they  are  again  sub- 
divided into  secondary  groups. 

The  Cantaloups  form  a rather  characteristic  tribe.  In  the 
principal  varieties  the  fmit  is  of  large  dimensions,  varying  in  shape 
from  that  of  a very  depressed  sphere  to  an  oblong  ovoid,  more  or 
less  prominent,  with  smooth  or  warty  skin.  The  flesh  is  thick,  of  a 
reddish-orange  colour,  delicate,  melting,  and  succulent.  All  these 
Melons  turn  yellow  when  ripening,  and  then  exhale  an  agreeable 
odour. 

Another  tribe  is  that  of  the  Melons  brodes , which  comprises  the 
Market  Melon,  the  Melon  de  Coulotnmiers , and  some  others  cultivated 
largely  in  the  gardens  round  London  and  Paris, 
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The  Sucrins  are  ranked  in  the  third  tribe.  Their  flesh  is  white 
or  greenish,  melting,  and  sugary,  with  a sweeter  and  more  pene- 
trating perfume  than  the  Cantaloups. 

The  Winter  Melons  form  a fourth  tribe,  of  which  the  finest 


Fig.  388. — Male  and  Female  Flowers  of  the  Melon. 


European  representative  is  the  Winter  Melon  of  Provence,  or 
Melon  dr  Cavaillon.  The  skin  of  this  variety  is  thin,  and  its 
flesh  very  thick  and  firm,  and  of  a white,  pale  yellow,  or 
yellowish-green  colour,  according  to  the  variety,  without  per- 
fume, but  melting  and  very  sweet.  It  is  highly  esteemed  in 
the  South  of  France  and  Europe,  where  it  is  cultivated  on  a 
large  scale,  and  fills  the  markets  during  a greater  part  of  the  summer 
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and  autumn.  It  is  also  being  introduced  into  Paris.  But  we  must 
pause  in  our  enumerations  of  these  esculent  fruits,  or  we  should  pass 
the  limits  of  this  work. 

Many  species  of  Cucurbita  are  worthy  of  an  attentive  examination. 
Among  these  we  may  mention  the  Melon  Pumpkin  (C.  maxima ),  the 
Pumpkin  (C.  Pepo),  and  the  Vegetable  Marrow. 

Bryonia  dioica,  a very  common  and  widely  known  species,  deco- 
rates our  hedges  with  its  charming  little  round,  red,  sometimes 
yellow,  berries.  It  is  a perennial,  with  large  succulent  roots,  from 
which  springs  a slender,  pale  green,  hairy  stem,  which  climbs  among 
bushes  by  means  of  its  tendrils,  after  the  manner  of  the  order.  The 
leaves  are  palmate,  and  rough  on  both  sides,  with  callous  points. 
The  stamens  and  pistils  are  on  different  plants,  the  male  flowers  being 
largest,  whitish,  with  pale  green  veins. 


Alliance  VIII. — Papayales. 

Flowers  dichlamydeous;  carpels  superior,  consolidated;  placentas 
parietal;  embryo,  surrounded  by  abundant  albumen. 

Corolla  monopetalous  ; throat  of  female  flowers  without  scales I.  Papayaceae 

Corolla  polypetalous  ; throat  of  female  flowers  with  scales II.  Pangiaceae. 

The  best  known  representative  of  the  Papayaceje  is  the  Papaw- 
tree  ( Carica  Papaya ),  of  tropical  America  and  the  West  Indies, 
which  is  said  to  have  the  singular  property  of  rendering  the  toughest 
animal  substances  tender ; newly-killed  meat  suspended  among  its 
branches  becomes  tender  in  a wonderfully  short  time.  Old  hogs 
and  poultry  soon  fatten  when  fed  upon  its  leaves ; the  leaves  are 
also  used  by  the  negroes  as  a substitute  for  soap.  The  fruit  of  the 
plant  has  an  insipid  flavour,  but  when  candied  resembles  citron  ; the 
seeds  have  a sharp  and  biting  taste.  Some  species  of  the  Carica  are 
deadly  poisons. 

The  Pangiaceae  are  mostly  natives  of  the  hotter  parts  of  India. 
All  are  poisonous  plants,  but  contain  medicinal  properties. 

Sub-class  II. — Hypogynous  Exogens. 

Flowers  with  the  stamens  entirely  free  from  the  calyx  or  corolla. 


Alliance  IX. — Violales. 

Flowers  monodichlamydeous ; placentas  parietal  or  sutural ; embryo 
straight,  with  little  or  no  albumen. 
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Flowers  scattered,  apetalous  or  polypctalous  : petals  and  stamens  both  ) 
hypogynons  ; leaves  dotlcss,  or  with  round  dots  only.  ) 

Flowers  in  catkins,  apetalous,  scaly,  polygamous  ; stamens  unilateral. 
Flowers  scattered,  apetalous,  tubular,  hermaphrodite  ; leaves  marked  > 
with  both  round  and  linear  transparent  dots  ; stamens  perigynous.  j 

. Flowers  polypctalous,  or  apetalous,  coronetted  ; petals  perigynous, ) 
imbricated  ; stamens  on  the  stalk  of  the  ovary  ; styles  simple,  terminal ; [- 
seeds  arillate  ; leaves  stipulate.  ) 

Flowers  polypctalous,  coronetted  ; petals  perigynous,  imbricated 
stamens  on  tne  stalk  of  the  ovary  ; styles  simple,  dorsal  ; seeds  without  > 
aril  ; leaves  without  stipules.  ) 

Flowers  polypctalous ; calyx  many-leaved  ; petals  perigynous  ; anthers') 
one-celled;  fruit  stipitate,  consolidated,  siliquose  ; seeds  without  albumen  ; > 
stamens  perigynous.  ) 

Flowers  polypetalous ; calyx  many-leaved  ; petals  hypogynous 
stamens  all  perfect ; anthers  crested  and  turned  inwards  ; fruit  conso-  > 
lidated  ; seeds  albuminous.  ) 

Flowers  polypetalous ; calyx  tubular,  furrowed  ; petals  hypogynous,  1 
unguiculate.  ’ $ 

Flowers  polypetalous  ; calyx  many-leaved  ; petals  hypogynous  : styles) 
distinct ; fruit  consolidated ; seeds  indefinite,  basal,  comose,  exalbuminous.  ) 
Flowers  polypetalous ; calyx  many-leaved  ; petals  hypogynous ; stamens') 
partly  sterile  and  petaloid  ; anthers  opposite  the  petals,  naked,  turned 
outwards  ; fruit  consolidated  ; seeds  albuminous.  ) 

Flowers  polypetalous  or  monopetalous  ; calyx  many-leaved  : petals  ) 
hypogynous  ; fruit  follicular,  apocarpous.  j 

Flowers  polypetalous  ; petals  perigynous,  contorted  ; styles  forked  ; ) 
leaves  exstipulate.  > 


I.  Flacourtiaceae. 
II.  Lacistcmacea:. 

III.  Samydacem. 

IV.  Passifloraceae 
V.Malesherbiace 

VI.  Moringace*. 

VII.  Violaceae. 

VIII.  Frankeniaccae 
IX.  Tamaricaoeje. 


X.  Sauvagesiace* 


XI.  Crassulaceae. 
XII.  Turneraceae. 


This  important  group  of  Orders,  with  three  exceptions,  forms,  as 
Dr.  Lindley  informs  us,  a perfectly  natural  group,  the  exceptions 
being  the  Moringacea , the  Tcimaricacece , and  the  Crassulacece.  The 
Fi-acourtiace^e  are  small  trees  or  shrubs,  natives  of  the  hottest  parts 
of  the  East  and  West  Indies,  and  Africa.  The  Lacistemaceae  grow 
in  low  places  in  equinoctial  America.  The  Samydaceae  are  all 
tropical,  and  chiefly  American. 

“ The  Passifloraceae,”  says  Dr.  Lindley,  “ are  the  pride  of 
South  America  and  the  West  Indies,  where  the  woods  are  filled  with 
their  species,  which  climb  from  tree  to  tree,  bearing  at  one  time 
flowers  of  the  most  striking  beauty,  and  of  so  singular  an  appearance, 
that  the  zealous  Catholics  who  first  discovered  them,  adapted 
Christian  traditions  to  those  inhabitants  of  the  South  American 
wilderness ; and  at  other  times,  fruit  tempting  to  the  eye  and 
refreshing  to  the  palate.” 

The  name  is  derived  from  a fancied  resemblance  to  the  emblems 
of  our  Saviour’s  crucifixion.  In  the  five  anthers,  the  Spanish  monks 
saw  his  wounds ; in  the  triple  style,  the  three  nails  by  which  he  was 
fixed  to  the  cross  ; and  in  the  column  on  which  the  ovary  is  elevated, 
the  pillar  to  which  he  was  bound  ; while  a number  of  filaments  which 
spread  from  the  cup  within  the  flower  were  finally  likened  to  the 
crown  of  thorns.  In  reality,  the  flower  consists  of  a calyx  and 
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corolla,  each  of  five  divisions,  consolidated  into  a cup,  from  within 
the  rim  of  which  spread  several  rows  of  filamentous  processes, 
regarded  by  some  as  barren  stamens.  From  the  sides  of  the  cup, 
and  within  these,  there  proceeds  one  or  more  raised  rings,  notched 
or  undivided,  and  in  various  degrees  of  development,  and  evidently 
of  the  same  nature  as  the  filamental  processes  themselves.  In  the 
centre  of  the  flower  stands  a column,  to  the  sides  of  which  the  five 
stamens  are  united,  but  spread  freely  beyond  its  apex,  and  bear  five 
oblong  horizontal  anthers.  The  apex  of  the  columns  bears  the  one- 
celled  ovary,  with  three  parietal  polyspermous  placentas,  having  three 
club-shaped  styles  at  its  vertex.  The  plant  produces  a gourd-like 
fruit,  containing  many  seeds,  each  having  its  own  fleshy  aril,  usually 
enveloped  in  a subacid  mucilage. 

The  Malesherbiaceje  are  herbaceous  plants  of  Chili  and  Peru, 
of  little  known  interest.  The  Moringace^e  are  a small  group  of 
trees  of  the  East  Indies  and  Arabia,  which  De  Candolle  placed  with 
the  Legumitiosce  erroneously,  as  Dr.  Lindley  thinks. 

The  Violaceje  contain  many  plants,  like  the  Violet,  with  ir- 
regular flowers ; but  this  is  not  an  essential  character  of  the  order. 
The  Violet  (Fig.  389),  is  a stemless  or  very  short-stemmed  plant. 
Its  leaves,  which  are  radical,  or  growing  upon  runners,  are  heart- 
shaped.  The  stipules  are  ovate,  acuminate,  or  lanceolate.  The 
flowers  have  a sweet  aroma,  a reddish-blue  colour,  and  each  is  borne 
upon  a slender  peduncle,  which  is  re-curved  at  the  summit.  The 
calyx  has  five  sepals,  each  of  them  having  a small  appendix  at  its 
base,  which  descends  beyond  the  point  of  its  insertion.  The 
corolla  is  composed  of  five  petals;  the  inferior  and  largest  is  hollowed 
out,  and  terminated  at  its  base  by  a short  and  obtuse  spur,  and 
directed  downwards  with  the  two  lateral  ones,  which  are  entire  and 
bearded.  The  two  upper  petals,  which  are  equally  entire,  are  directed 
upwards.  There  are  five  stamens  alternating  with  the  petals ; they 
are  nearly  sessile,  and  slightly  joined  by  their  anthers.  Each  anther 
is  surmounted  by  a little  slender  yellow  tongue,  which  is  a prolonga- 
tion of  the  connective.  In  addition  to  this,  the  two  anterior  stamens 
are  provided  at  their  base  with  a kind  of  tail,  which  lodges  in  the 
hollow  spur  of  the  lower  petal.  The  pistil  is  composed  of  a free 
ovary,  surmounted  by  an  ascending  style,  swelling  a little  above 
the  base,  and  terminating  in  a slender  hooked  stigma.  In  the 
interior  of  the  ovary,  which  is  unilocular,  are  three  parietal  placentas, 
with  straight  anatropal  ovules.  The  fruit  is  a capsule,  which  opens 
in  three  valves,  each  having  a placenta  in  its  midst.  The  seeds 
contain  a straight  embryo  in  the  axis  of  a fleshy  albumen. 

N 
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Such  is  the  Violet  ( Viola  odorata , Fig.  389)  to  the  botanist ; 
the  poet  would  give  a very  different  description  of  it. 

It  is  well  known  that  there  are  many  other  species  of  this  plant 
which,  to  the  disappointment  of  many,  are  inodorous ; such  are  the 
JV wd  Violet  and  the  Dog  Violet.  The  pretty  little  plant  called  the 
Pansy  belongs  to  the  genus  Viola.  In  the  section  to  which  it 
belongs  the  upper  and  lateral  petals  are  directed  upwards,  and  only 


Kig.  389  —The  Sweet  Violet  ( Viola  odorata). 


the  lower  one  is  directed  downwards,  and  the  stigma  is  capitate. 
There  are  many  varieties  of  the  Pansy,  or  Viola  tricolor ; amongst 
them  the  Wild  Pansy,  the  corolla  of  which  does  not  exceed  the  calyx, 
and  the  Garden  Pansy,  the  petals  of  which  extend  far  beyond  it. 
The  size  and  colour  of  the  Pansies  have  been  greatly  varied  by 
cultivation. 

The  Tamaricace^e  include  a very  familiar  sea-coast  shrub,  the 
Tamarisk.  A closely  allied  species  in  Arabia,  when  punctured  by  a 
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species  of  coccus , exudes  a saccharine  substance,  which  is  called,  like 
the  substance  mentioned  in  Scripture,  manna. 

The  Crassulace.«  comprehend  many  of  the  plants  commonly 
known  as  succulents,  on  account  of  the  quantity  of  water  which  they 
enclose  in  their  tissues,  and  the  general  thickness  of  their  leaves. 
The  Biting  Stonecrop  ( Sedum  acre),  Fig.  390,  will  serve  as  a type  ot 
the  family.  It  is  a little  fleshy  plant,  common  upon  old  walls, 


Fig.  390.  - Seduw  acre. 


thatched  roofs,  and  stony  places  which  are  exposed  to  the  sun.  It 
has  a slender  stem,  prostrate  and  creeping,  throwing  up  branches 
here  and  there,  covered  with  short,  sessile,  and  fleshy  leaves  resem- 
bling little  eggs  slightly  flattened  above,  and  bearing  five  or  six  flowers 
disposed  in  a kind  of  scorpioid  cyme.  The  flowers  have  a calyx 
composed  of  five  fleshy  pieces,  five  free  petals,  and  double  the  number 
of  stamens,  with  flattened  filaments  pointed  at  the  summit,  and 
anthers  bilocular  ; lastly,  a pistil  composed  of  five  free  unilocular 
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carpels,  enclosing  many  anatropal  horizontal  ovules  inserted  on  the 
ventral  suture  of  each  carpel.  At  matuiity  these  carpels  become  dry 
like  follicles,  and  enclose  extremely  small  seeds.  These  singular  plants 
grow  and  keep  fresh  in  the  most  arid  places,  from  the  store  of  liquid 
held  in  reserve  in  their  fleshy  tissues,  and  from  the  almost  total 
absence  of  all  exhalation.  The  genus  Crassula,  which  has  given  its 
name  to  the  family,  is  remarkable  for  the  structure  of  its  flowers, 
which  have  been  taken  as  a type  of  floral  symmetry.  This  flower  has 
five  sepals,  with  five  petals  alternating  with  them  ; five  stamens  alter- 
nating with  the  petals,  and  five  carpels  alternating  with  the  stamens. 

The  Houseleeks  belong  to  the  genus  Sempcrvivum,  the  calyx  of 
which  has  from  six  to  twenty  divisions,  the  corolla  from  six  to  twenty 
petals,  the  androecium  twelve  to  forty  stamens,  the  pistil  six  to  twenty 
carpels.  All  of  us  have  seen  this  beautiful  plant  creeping  along  the 
thatch  of  cottages,  with  its  succulent  leaves  disposed  in  a rosette,  from 
the  centre  of  which  rises  a straight  cylindrical  stem,  garnished  with 
thick  fleshy  leaves,  and  terminating  by  a scorpioid  cyme  of  purplish 

flowers.  . . . - 

Among  the  numerous  exotic  plants  with  which  this  family  fur- 
nishes horticulture,  we  may  mention  the  different  species  of  Crassula 
Echeveria,  Cotyledon , and  Rochea. 


Flowers  monodichlamydeous,  placentas  parietal  or  sutural ; 
embryo  curved  or  spiral,  with  little  or  no  albumen. 


Thp  pKiTriFFRyK  is  one  of  the  most  natural  groups  of  the  whole 


Alliance  X. — Cistales. 


WUVI  I uv  I 

Stamens  not  tetradynamous ; flowers  tetramerous 
minous;  fruit  closed. 


CISTALES. 
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Fig.  391,— The  Wallflower 
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is  a disc  composed  of  glands,  two  of  which  are  of  a greenish  colour, 
enclosing,  so  to  speak,  the  base  of  the  small  stamens,  whilst  the  other 
four  are  smaller,  and  are  placed  on  the  outside  of  the  long  stamens. 
The  pistil  is  composed  of  a very  elongated  ovary,  surmounted  by  a 
rather  short  style,  of  which  the  stigma  is  bilobate.  When  at  maturity 
this  ovary  presents  two  cells.  It  is,  however,  unilocular  when  young, 
with  two  parietal  placentae,  with  ovules.  It  is  only  at  a certain 
period  of  its  development  covered ; that,  a partition  starting  from  one 
of  these  two  parietal  placentae,  and  advancing  towards  the  interior,  it 
meets  the  partition  of  the  opposite  placenta  and  is  joined  to  it,  and 
this  constitutes  a dissepiment  which  separates  the  ovarian  cavity  into 
two  compartments.  When  arrived  at  maturity  this  ovary  becomes  a 
siliqua,  as  the  long  pod  of  the  Cruafcnz  is  termed ; of  which  the 
seeds  are  destitute  of  albumen,  and  enclose  an  embryo  with  flat 
cotyledons  and  lateral  radicle,  that  is  to  say,  folded  upon  the  com- 
missure of  the  cotyledons. 

We  have  already  said  that  the  family  of  the  Crucifer  a is  con- 
structed upon  one  common  type.  There  are  nevertheless  some 
secondary  characters,  arising  from  the  regularity  or  irregularity  of  the 
corolla,  the  shape  of  the  fruit  and  of  the  embryo,  which  serve  to 
distinguish  the  different  genera ; for  example,  Iberis  has  two  petals 
much  larger  than  the  others.  Then  the  fruit,  which  in  the  Wallflower 
is  a siliqua,  is  a silicula,  or  as  broad  as  long,  in  Thlaspi.  It  be- 
comes Lomentaceous,  i.e.,  an  indehiscent  legume  in  Raphanus ; 
monospermous  and  indehiscent  in  Isatis , &c.  'Vi  ith  regard  to  the 
embryo,  the  radicle  does  not  always  fold  upon  the  commissure  of 
the  two  cotyledons,  as  it  does  in  the  Wallflower;  it  is  sometimes 
folded  upon  their  back,  as  in  Isatis.  The  cotyledons  themselves 
are  not  always  level,  but  may  be  folded  longitudinally,  or  rolled 
upon  themselves.  Among  the  more  remarkable  plants  belonging 
to  this  vast  family,  we  will  mention  Scurvy  Grass  ( Cochlearia  officinalis ), 
which  is  a most  powerful  antiscorbutic ; the  Garden  Cress  (. Lepidium 
sativum)-,  the  Watercress  ( Nasturtium  officinale );  the  Horse-radish 
( Armoracia  rusticana ) ; the  Radish  ( Raphanus  sativus ),  of  which 
two  varieties  (the  Turnip  and  Long  Radish)  appear  at  our  tables ; 
Turnip  (. Drassita  Rapa) ; Brassica  campcstns , the  seeds  of  which 
furnish  the  colza  oil,  so  excellent  for  lamps  ; the  Cabbage  {Brassica 
oleracea ),  which  furnishes  us  with  the  Cabbage,  the  Cauliflower,  the 
Broccoli ; the  Black  Mustard  ( Sinapis  nigra),  the  seeds  of  which 
afford  a volatile  oil,  to  which  they  owe  their  exciting  virtue  (the 
pungent  oil  of  mustard  seed  does  not  exist  in  it  until  it  is 
moistened  with  water,  being,  in  fact,  the  product  of  the  chemical 
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decomposition  of  substances  contained  in  the  seed;  this  is  proved 
by  the  expressed  oil  of  mustard  having  no  pungent  flavour,  being, 
in  fact,  mild  and  emollient);  the  Woad  ( Isatts  tinctona ),  the 
roots  of  which  furnish  the  blue  colouring  matter  called  wood,  used 
formerly  for  dyeing,  now  superseded  by  indigo,  a substance  resemb- 
ling it  in  colour  and  properties.  The  plants  of  this  family  are  very 
little  cultivated  for  ornamental  purposes,  although  some  remarkably 
pretty  flowers  are  found  within  its  limits.  For  fragrant  aroma  few 
plants  excel  the  Wallflower.  Who  does  not  remember 

“Some  rude  stone  fence,  with  fragrant  Wallflower  gay,” 
or  the  bright  green  shining  Cardamine pratensis — the 
“Ladies’  smock,  all  silver  white." 
whose  praises  Shakespeare  sang  ? 

The  Resedaceje,  of  which  the  Common  Mignonette  ( Reseda 
odorata ) may  be  considered  the  type,  are  soft  herbaceous  plants,  or, 
in  a few  instances,  small  shrubs,  with  alternate  entire  or  pinnately 
divided  leaves  and  minute  gland-like  stipules  ; flowers  in  racemes  or 
spikes ; calyx  many-parted  ; petals  broad  fleshy  plates,  with  lacerated 
appendages  at  the  back.  They  are  all  natives  of  Europe  and  adjoin- 
ing parts  of  Asia,  and  of  the  shores  of  the  Mediterranean.  A few 
species  occur  at  the  Cape,  North  India,  and  California.  The  Common 
Mignonette,  whose  delicious  scent  has  caused  it  to  be  universally 
cultivated,  is  a native  of  Northern  Africa.  It  is  known  by  its  lanceo- 
late entire  or  trifid  leaves,  a six-parted  calyx,  equal  in  length  to  the 
petals,  which  are  finely  cleft  into  many  club-shaped^  divisions,  the 
two  lowest  simple;  the  capsules  three-toothed.  The  Cultivated 
Mignonette  {Reseda  odorata ),  as  commonly  grown  in  this  country,  is  an 
annual.  If  it  is  prevented  from  flowering  the  first  two  years,  it 
becomes  perennial,  and  may  attain  the  size  of  a shrub ; but  this  in 
the  English  climate  requires  the  protection  of  a conservatory. 

The  CappakidacEjE  are  chiefly  found  in  the  tropics  and  the 
countries  bordering  on  them.  The  flower  buds  of  the  Caper  are 
stimulant,  antiscorbutic,  and  aperient ; they  are  a favourite  as  a pickle. 
C.  cegyp/iaca  is  thought  by  Sprengel  to  be  the  hyssop  of  the  Old 
Testament. 

Alliance  XI. — Malvales. 

Flowers  monodichlamydeous ; placentas  axile;  calyx  valvate  in 
sestivation ; corolla  imbricated  or  twisted ; embryo  with  little  or  no 
albumen. 
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Stamens  columnar,  all  perfect ; anthers  two-celled,  turned  outw  ards.  . J Steirnliarett 
Stamens  monatle  plums,  in  most  cases  partly  sterile;  anthers  two-  ) * „ 

celled,  turned  inwards.  > II.  Byttnenacea:. 

Stamens  free  ; disk  none  ; seeds  albuminous ; embryo  curved  ; petals  1 ...  ...  . 
permanent;  calyxnbbed.  1 fill.  Vivianaccic 

Stamens  free ; disk  none  ; seeds  exalbuminous  ; embryo  amv  gdaloid. . IV  Tropseolace*. 
Stamens  columnar,  all  perfect ; anthers  one-celled,  turned  inwards.  . V.  MalVsme£ 
Stamens  free,  on  the  outside  of  a disk  ; seeds  albuminous  ; embryo  t ...  — ... 
straight.  J > VI.  Tiliaceae. 

Among  the  Sterculiace^,  which  are  large  trees  or  shrubs,  all 
natives  of  the  tropics,  having  the  columnar  stamens  of  the  Mallows 
none  excited  greater  surprise  than  the  Baobab-trees  of  Africa,  or 
Adansoma,  when  they  were  first  introduced  to  the  botanical  world  ; 
their  enormous  size,  and  their  prodigious  longevity — estimated  in 
some  instances  at  some  thousands  of  years — took  the  world  by 
surprise.  3 


The  Baobab  ( Adansoma  digitate)  is  a tree  of  tropical  Africa, 
which  has  been  transplanted  by  man  into  Asia  and  America.  Its 
trunk  does  not  exceed  fifteen  or  seventeen  feet  in  height,  but  its 
girth  is  enormous,  attaining,  as  it  sometimes  does,  the  circumference 
of  thirty  to  forty  feet.  This  trunk  separates  at  the  summit  into 
branches  fifty  to  sixty  feet  long,  which  bend  towards  the  earth  at 
their  extremities.  The  trunk  being  short,  and  the  branches  thus 
curving  towards  the  earth,  it  follows  that  the  Baobab  presents'  at  a 
distance  the  appearance  of  a dome,  or  rather  a ball,  of  verdure, 
over  a circuit  of  160  feet.  Adanson  concluded,  from  the  obser- 
vations he  made,  and  from  his  calculations  upon  their  growth, 
that  some  of  the  specimens  which  he  studied  could  not  have  been 
less  than  6,000  years  old.  But  it  is  the  general  opinion  of  botanists 
that  this  estimate  was  enormously  overrated.  One  of  these  monstrous 
trees  is  represented  in  Plate  XIV.  This  colossal  vegetable  was  first 
observed  by  Adanson  in  Senegambia,  and,  after  him,  the  genus  was 
named  Adansotiia.  The  Baobabs  have  since  been  discovered  along 
the  Mozambique  coast,  and  in  Abyssinia. 

The  leaves  of  Adansovia  digitate  are  of  a deep  green,  and  divided 
into  five  unequal  parts,  each  of  which  forms  a narrow  lanceolate 
figure,  radiating  from  a common  centre,  the  outermost  being  smallest. 
The  flowers,  which  grow  singly  in  a pendulous  position,  before  the 
appearance  of  the  leaves,  are  large  and  white,  crumpled  at  the  edge, 
the  petals  being  much  reflexed;  the  stamens  numerous,  and  collected 
into  a tube,  which  spreads  at  the  top  into  an  umbrella-like  head,  from 
which  rises  a slender  curved  style,  terminating  in  a rayed  stigma. 

The  bark  and  leaves  of  this  tree  possess  considerable  emollient 
properties,  of  which  the  natives  take  advantage.  The  natives  make 
a daily  use  of  the  pounded  leaves  of  the  Baobab,  which  they  call  /ate. 
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to  mix  with  their  food,  for  the  purpose  of  inducing  perspiration.  Its 
flowers  are  proportioned  to  the  gigantic  trunk,  their  breadth  being 
from  five  to  six  inches.  The  fruit,  called  by  the  French  settlers  on 
the  Senegal  Monkey  Bread , is  ovoid,  pointed  at  one  of  its  extremities, 
and  from  eight  to  eighteen  inches  long  by  six  to  seven  broad.  It 
encloses  in  its  interior  from  ten  to  forty  cells,  containing  kidney- 
shaped  seeds,  surrounded  by  mucilaginous  pulp,  which  is  sweet,  and 
of  an  agreeable  flavour ; the  juice,  when  extracted  and  mixed  with 
sugar,  forms  a beverage  very  useful  in  the  putrid  and  pestilential  fevers 
of  the  country.  The  fruit  is  transported  into  the  eastern  and  southern 
parts  of  Africa  ; and  the  Arabs  carry  it  to  the  countries  round  Morocco, 
whence  it  finds  its  way  into  Egypt.  The  negroes  take  part  of  the 
damaged  fruit  and  the  ligneous  bark,  and  burn  them  for  the  sake  of 
the  ashes,  from  which  they  manufacture  soap  by  means  of  palm  oil. 
They  make  a still  more  singular  use  of  the  trunk  of  the  Baobab  ; 
they  deposit  in  it  the  bodies  of  those  among  them  whom  they  consider 
unworthy  of  the  honours  of  sepulture.  They  select  the  trunk  of  some 
Baobab  already  attacked  and  hollowed  out  by  insects  or  decay  ; they 
increase  the  cavity,  and  make  a kind  of  chamber,  in  which  they  sus- 
pend the  body.  This  done,  they  close  up  the  entrance  of  this  natural 
tomb  with  a plank.  The  body  becomes  perfectly  dry  in  the  interior 
of  this  cavity,  and  becomes  a perfect  mummy  without  further  prepa- 
ration. This  kind  of  sepulture  is  especially  reserved  for  the  Guenots ; 
they  are  the  musicians  and  poets,  who  preside  at  all  fetes  and 
dances  at  the  courts  of  the  negro  kings.  During  their  life  this  kind 
of  talent  gives  them  influence,  and  makes  them  respected  by  other 
negroes,  who  look  upon  and  honour  them  as  sorcerers  ; but  after 
death  this  respect  is  succeeded  by  a kind  of  horror.  These  super- 
stitious people  imagine  that  if  they  consigned  the  body  of  one  of 
these  sorcerers  to  the  earth,  as  they  would  the  bodies  of  other  men, 
they  would  draw  upon  themselves  the  celestial  malediction.  Hence 
the  monstrous  Baobab  serves  as  their  resting  place.  It  is  a strange 
sentiment  which  leads  barbarous  people  to  bury  their  poets  between 
heaven  and  earth  in  the  heart  of  this  vegetable  king. 

The  various  species  of  Bornbax,  which  also  belong  to  the  order, 
are  gigantic  American  forest  trees,  with  huge  buttresses  projecting 
from  their  colossal  trunks.  The  Silk  Cotton-tree  (. Bornbax  ceiba) 
yields  a substance  resembling  thistle-down,  which  will  not  card,  but 
forms  a good  stuffing  for  pillows. 

The  Byttneriace/f.  are  trees,  shrubs,  sometimes  climbers.  They 
are  natives  of  Australia,  New  Zealand,  South  Africa,  Asia,  and  tropi- 
cal America,  the  most  remarkable  species  being  7 '/leobroma  Cacao , a 
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small  tree,  of  which  Demerara  lias  whole  forests.  The  seeds  of  this 
plant,  when  dried,  roasted,  and  ground,  form  chocolate ; and  an 
ardent  spirit  is  distilled  from  the  pulp  of  the  fruit. 

The  Vivianace/e  are  herbaceous  or  half-shrubby  plants  of  Chili 
and  Brazil,  of  little  interest. 


The  TroPjEOLACE.e  are  smooth,  herbaceous,  trailing,  or  twining 
plants,  of  tender  texture  and  acrid  taste,  bet.cr  known  for  the  strange 
form  and  rich  colours  of  their  flowers.  They  are  all  natives  of 


Fig.  392.— Indian  Cress  {Tropaolum  mttjtts). 


temperate  North  and  South 
America.  The  flower  is  distin- 
guished by  its  irregular  spurred 
calyx  (Fig.  392),  the  spur  s being 
a backward  development  spring- 
ing from  the  base  of  the  upper 
sepal. 

The  Malvaceae  are  herba- 
ceous plants,  trees,  and  shrubs, 
with  showy  flowers,  often  en- 
closed in  an  involucre  of  various 
forms.  They  are  abundant  in  the 
tropics,  diminishing  as  \\e  ap- 
proach the  north.  In  our  climate 
the  Mallows  are  the  well-known 
representatives  of  the  order. 
The  Common  Mallow  ( Malva 
sy/vesiris),  Fig.  393,  has  a stem 


ascending  or  patulous,  branching,  and  hairy  ; the  inferior  leaves  some- 
what orbicular,  heart-shaped,  or  truncate  at  the  base,  having  from  five 
to  seven  shallow  and  obtuse  lobes  (Fig.  108) ; the  upper  leaves  present 
three  to  five  lobes,  usually  much  deeper.  The  flow'ers,  the  corolla  of 
which  is  veined  with  purple,  passing  to  violet,  are  disposed  in  axillary 
fascicles.  The  calyx  is  in  five  divisions,  and  is  furnished  exteriorly  with 
an  involucre  of  three  bracteoles  (Fig.  394  b).  Five  alternate  petals, 
coherent  at  the  base  of  their  claw,  constitute  the  corolla.  The  stamens 
are  numerous  and  monadelphous  ; that  is,  they  appear  as  if  their 
unequal  filaments,  free  only  in  their  upper  part,  were  united  by 
their  lower  parts  into  a tube  covering  the  ovary.  These  filaments 
are  surmounted  by  a one-lobed  anther,  opening  by  a semicircular 
cleft.  The  pistil  is  composed  of  a multilocular  ovary,  surrounded 
by  as  many  styles  as  there  are  cells.  These  styles  are  filiform,  con- 
solidated in  their  lower  part,  and  forming  a sort  of  bnish.  An 
ascending  ovule  is  inserted  at  the  central  angle  of  each  of  these  cells. 
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Fig.  393.— Common  Mallow  ( Malra  sylvettris) 


39s  the  vegetable  world. 

The  fruit  is  composed  of  a great  number  of  small  carpels,  each  with 
a single  seed  connected  circularly  round  a common  central  axis. 
Under  their  integuments  the  seeds  contain  a curved  embryo,  in  a ■ 
rather  abundant  mucilaginous  albumen,  the  cotyledons  folded  upon 
and  fitting  into  one  another. 

The  Marsh-mallow  ( Althoea  officinalis)  has  stems  from  two  to  three  3 

feet  in  height.  It  grows  in  marshes  j 
near  the  sea,  but  is  rather  local.  The  . 
whole  plant  is  covered  with  hair)-  down.  : 
The  leaves  are  ovate,  cordiform,  thick,  ; 
entire  or  3-5-lobed,  and  toothed.  The 
flowers  are  one  to  two  inches  in 
diameter,  and  rosy ; the  involucre  is  ] 
6-9-lobed. 

Amongst  the  most  remarkable  of  the 
Malvaceae  is  the  Cotton  ( Gossypium ),  of 
which  several  species  are  largely  culti- 
vated in  many  parts  of  Asia,  America, 
and  the  North  of  Africa,  within  the 
tropics,  for  the  sake  of  the  hair  which 
covers  the  testa  of  their  seeds.  - This 
forms  the  textile  substance  known  under 
the  name  of  cotton.  Hibiscus  has 
a five-valved  capsular  fruit ; several 
species  form  an  ornament  to  our 
gardens.  The  young  mucilaginous  cap- 
sule of  Hibiscus  esculentus  furnishes  a 
stew,  very  much  liked  in  America.  The 
Hollyhock  (Ait/nca  rosea),  when  well 
grown,  is  a noble  flowering  plant. 
Malope , Sida,  and  the  finely-pencilled-flowered  Abutilon , are  members 
of  the  large  family  of  the  Malvacece , which  abound  throughout  the 
tropics,  and  also  in  Europe ; they  are  interesting  in  many  respects. 
The  uniform  properties  of  the  order  are,  an  abundant  mucilage,  and 
total  absence  of  deleterious  properties.  The  Mallows  and  Marsh- 
mallows of  Europe  yield  a tasteless,  colourless  decoction,  which  is  salu- 
tary in  coughs  and  other  local  causes  of  irritation.  The  flowers  of  the 
Hollyhock  are  used  in  Greece  for  the  same  purpose  ; various  species 
of  Sida  are  used  as  emollients.  The  bark  of  many,  as  Malra  crispa , 
and  several  species  of  Hibiscus , yield  a strong  fibre  suitable  for  cordage. 
The  leaves  of  the  Hollyhock  (. Althoea  rosea),  is  said  to  yield  a dye 
not  inferior  to  indigo.  There  are  four  species  of  Cotton-plant  culti- 
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vated  in  America,  namely,  the  Nankeen  Cotton,  supposed  to  be 
derived  from  G.  herbaceum , and  possessing  naturally  the  yellowish 
colour  which  distinguishes  it;  the  Green-seed  Cotton,  producing 
white  cotton  and  green  seeds,  appears  to  be  a variety  of  G.  peruviamtm. 
The  variety  cultivated  on  the  low  sandy  islands  lying  between 
Charleston  and  Savannah,  and  known  as  the  Sea  Island  Cotton, 


celebrated  for  its  long  staple  and  the  high  price  it  produces  in  the 
market,  belongs  to  G.  barbculense.  G.  arbot'cunt , the  Iree-cotton, 
cultivated  in  India  and  Africa,  produces  some  of  the  varieties 
cultivated  in  America. 

The  TiliacE/E  are  trees  or  shrubs,  rarely  herbaceous.  The 
Limes,  the  types  of  the  order,  are  large  trees  with  light  white  wood  ; 
their  leaves  are  broadly  ovate,  oblique,  acuminate,  dentate,  pubescent, 
or  glabrous.  They  are  alternate,  distichous,  and  furnished  with 
caducous  stipules.  The  flowers  have  the  remarkable  character,  that 
they  are  disposed  in  axillary  few-flowered  corymbs  with  a peduncle, 
which  in  its  lower  half  is  consolidated  with  a whitish  membranous 
bract 
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The  Common  Lime  ( Tilia  europcza),  Plate  XV.,  usually  called 
the  Linden,  is  widely  disseminated  through  Europe ; it  is  rarely  found 
beyond  the  altitude  of  350  feet  above  the  level  of  the  sea.  It  is 
planted,  for  its  elegant  and  graceful  form  and  delicious  aroma,  in 
parks  and  public  promenades.  Its  buds  are  velvety,  and  its  mature 
leaves  are  slightly  pubescent  on  their  lower  surface.  The  calyx 
consists  of  five  lanceolate  sepals,  the  corolla  of  five  petals  longer 
than  the  sepals.  The  stamens  are  hypogynous  and  very  numerous, 
free  or  irregularly  polyadelphous  at  their  base.  The  ovary  is  free, 
and  generally  has  five  cells,  each  with  two  anatropal  ovules.  The 
style  is  simple,  and  the  stigma  five-lobed.  The  fruit  is  coriaceous, 
indehiscent,  unilocular  by  the  disappearance  of  the  dissepiments, 
and  only  contains  one  or  two  seeds  by  abortion.  The  seeds  each 
enclose  a fleshy  albumen  and  an  embryo,  with  foliaceous  rolled- 
up  cotyledons.  The  flowers  of  the  Lime  contain  a volatile  oil,  with 
sugar,  mucilage,  gum,  and  tannin.  They  are  employed  in  medicine 
as  antispasmodics.  Of  all  indigenous  plants  the  liber  of  the  Lime 
yields  the  strongest  fibre ; it  supplies  the  bast  used  by  gardeners. 
The  wood,  which  is  easily  wrought,  is  employed  chiefly  by  joiners 
and  carvers. 

Sparmannia  a/ricatta,  a pretty  shrub  from  the  Cape  of  Good 
Hope,  has  evergreen  leaves,  white  flowers  disposed  in  umbels.  The 
leaves  of  Corc/iorus  oltorius  are  used  in  Egypt  as  a pot-herb.  Fishing 
lines,  nets,  and  a coarse  bagging  are  made  from  the  fibre  of  Jute 
( Corchorus  capsularis ) in  India.  In  general  terms,  the  order  may  be 
said  to  abound  in  plants  both  useful  and  ornamental. 


Alliance  XII. — Sapindales. 

Flowers  monodichlamydeous,  unsymmetrical ) placentas  axile  ; 
calyx  and  corolla  imbricated ; stamens  definite ; embryo  with  little 
or  no  albumen. 


Flowers  complete,  partially  symmetrical ; calyx  valvate  ; anthers  ) j Xreinamlr.ue* 
a-4-celled,  opening  by  pores.  $ 

Flowers  complete  (irregular),  unsymmetrical ; petals  naked  ; anthers  7 jj  p0]y~a]atcsB 
i -celled,  opening  by  pores  ; seeds  carunculatc.  ) 3 K' 

Flowers  complete,  unsymmetrical,  very  irregular ; petals  naked;  } jjj  Vochyaccje 
antljers  opening  longitudinally ; carpels  3 ; seeds  winged.  J ' 3 

Flowers  complete,  partially  symmetrical ; calyx  imbricated  ; ovules  7 jy  sl;iphylcaceie 
ascending  ; stigmas  simple ; leaves  opposite  with  stipules.  ) H 3 

Flowers  complete,  unsymmetrical ; petals  usually  apcndiculate,  or  ) 
wanting;  anthers  opening  longitudinally;  carpels  3;  seeds  usually  > V.  Sapindace.r 
arillate,  wingless.  _ J 

Flowers  apetalous  ; carpels  solitary 'I.  Pctivenac  ;e 

Flowers  complete,  unsymmetrical ; petals  naked  or  wanting  : anthers  7 yjj  ^ccr„fejc 
opening  longitudinally  ; carpels  a ; seeds  without  an  aril.  ) 


XV . — The  Lime  Tice  ( T ilia  turofaa). 
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Flowers  complete,  partially  symmetrical ; calyx  imbricated  ; petals 
naked,  stalked;  ovules  hanging  by  cords;  stigmas  simple;  embryo 
usually  convolute.  , . , . , , 

Flowers  complete,  partially  symmetrical ; calyx  imbricated  ; petals 
apendiculate  ; ovules  sessile,  pendulous ; stigmas  capitate  ; embryo 
straight. 


} 

} 


VIII.  Malpighiacca: 
IX.  Erythroxylacese. 


Fig.  396. — Opening  Uud  of  Horse  Chestnut. 


In  skimming  over  the  surface  of  the  vegetable  world,  as  our 
limited  space  compels  us  to  do,  we  necessarily  leave  unnoticed  a 
vast  number  of  genera  interesting  alike  for  their  properties,  for 
their  beauties,  and  for  the  physiological  peculiarities  they  present. 

The  Saimndace/E  are  natives,  for  the  most  part,  of  the  tropics, 
especially  of  South  America,  India,  and  Africa.  While  many  species 
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yield  most  delicious  fruit,  the  leaves  of  others  are  deadly  poisons, 
even  where  the  fruit  is  safe  and  delicious.  Of  Sapindus-  semgalcmis, 
the  seeds  are  known  to  be  poisonous  to  man  and  beast. 


Fig.  jij7. — Panicle  of  the  Sycamore. 


The  Acerace.e  are  trees  or  temperate  countries  in  the  Northern 
Hemisphere.  The  Sycamore  (Acer  pseudo-platanus),  is  a species  of 
Maple  (Fig.  397.)  Different  species  of  Nephdium  produce  fruits  of 
great  delicacy  in  the  Indian  Archipelago.  The  fruits  of  the  Buckeye, 
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or  American  Horse-Chestnut  {ALsculus  ohiotcnsis),  which  belongs  to 
this  order,  are  said  to  be  poisonous ; and  the  seeds  of  the  Common 
Horse-Chestnut  {AL sc  ulus  Htppocas/anum),  although  they  are  said  to 
be  excellent  food  for  sheep  and  deer,  are  not  wholesome  when  raw 
for  man,  although  when  roasted  they  have  been  used  as  a substitute 
for  coffee,  in  common  with  those  of  the  yellow  Iris  of  our  marshes. 


Alliance  XIII. — Guttiferales. 

Flowers  monodichlamydeous  ; placentas  axile ; calyx  imbricated  ; 
corolla  imbricated  or  twisted  ; stamens  numerous  ; embryo  with 
little  or  no  albumen. 


Leaves  simple,  alternate,  with  large  convulute  stipules ; flowers  sym-  q 
metrical ; petals  equilateral ; calyx  unequal,  permanent,  winged;  anthers  > 
beaked;  fruit one-celled,  one-seeded.  ) 

Leaves  simple,  alternate,  without  stipules,  or  with  very  small  ones  ; 
flowers  symmetrical ; petals  equilateral  ; anthers  versatile  ; seeds  few  > 
or  single  j stigmas  on  a long  style.  ) 

Leaves  digitate,  opposite  ; flowers  symmetrical ; petals  equilateral ; I 
stigmas  sessile  ; seeds  solitary ; embryo  with  an  enormous  radicle.  J 

Leaves  simple,  opposite,  exstipulate  ; flowers  symmetrical ; petals  S 
equilateral ; anthers  adnate,  beakless  ; seeds  solitary  or  few  ; stigmas  > 
sessile,  radiating.  ) 

Leaves  simple,  alternate,  exstipulate ; flowers  unsymmetrical ; petals 
equilateral ; anthers  versatile ; seeds  indefinite,  minute ; stigmas  ses-  > 

Petals  oblique,  glandular;  seeds  indefinite,  naked;  styles  long,  'I 
distinct.  } 

Petals  oblique,  glandless  ; seeds  few,  shaggy  ; styles  long,  distinct. 


I.  Dipteracese. 

II.  Ternstromiaceac. 

III.  Rhizobolaceas 

IV.  Clusiace®. 

V.  Marcgraviaceae. 

VI.  Hypericacese. 
VII.  Rcaumuriacete. 


Dr.  Wight  describes  the  Dipteracete  as  trees  of  m«.jestic  size 
and  handsome  form,  and  deserving  of  cultivation  for  the  beauty  of 
their  clustered  flowers,  and  the  richly-coloured  wings  of  their  curious 
fruit.  They  are  natives  only  of  India  and  the  Indian  archipelago. 

The  Clusiace/E  or  Guttifers  are  often  valuable  for  their  succulent 
juicy  fruit,  in  many  cases  large,  that  of  the  Mangosteen  ( Garcinia 
Mangostana)  being  the  most  delicious.  They  are  chiefly  natives  of 
tropical  America,  a few  of  Madagascar  and  Africa,  and  similar  regions 
where  great  heat  and  moisture  are  combined.  Gamboge  is  the 
secretion  of  a variety  of  plants,  the  kinds  usually  met  with  are  Siam 
and  Ceylon  gamboge ; the  last  is  the  inspissated  juice  of  Garcinia 
Cambogia.  The  Coorg  gamboge  is  produced  by  Garcinia  elliptica. 
Gamboge  is  one  of  the  chief  ingredients  in  Morison’s  pills.  The 
name  is  derived  from  Cambodja,  a part  of  Siam. 


Alliance  XIV. — Nymphales. 

Flowers  dichlamydeous;  placentas  axile  or  sutural;  stamens 
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indefinite  ; embryo  on  the  outside  of  a large  mass  of  mealy  albu- 
men (sometimes  exalbuminous). 


Carpels  united  into  a many-celled  fruit I.  Nymphscacea:. 

Carpels  distinct;  albumens  copious It.  Cabombaceas. 

Carpels  distinct;  albumens  absent III.  Nclumbiaccae. 


The  NymphjeacEjE  are  floating  plants,  with  peltate  or  fleshy 
cordate  leaves,  arising  from  the  prostrate  trunks  growing  in  quiet 
waters.  Their  flowers  are  large,  showy,  and  of  bright  white,  yellow, 
red,  or  blue  colours.  They  inhabit  the  whole  of  the  northern  hemi- 
sphere ; occasionally  they  are  met  with  on  the  South  African  coast, 
but  generally  they  are  rare  in  the  southern  hemisphere.  In  the 
South  American  Continent  they  are  represented  by  the  Victoria  Lily. 
Among  the  tribe  Euryalidce,  so  named  after  one  of  the  Gorgons, 
the  tube  of  the  calyx  is  adherent  to  the  disc.  Euryale  ferox  is  an 
elegant  aquatic,  covered  with  prickles,  with  peltate  orbicular  leaves, 
and  bluish  purple  or  violet  flowers.  This  species  emulates  Victoria 
regia  in  the  size  of  its  leaves,  but  has  an  insignificant  flower.  The 
/ 'idoria  regia , as  we  have  seen  in  an  earlier  chapter,  produces  leaves 
six  feet  and  a half  in  diameter,  and  flowers  fifteen  inches  across. 
These  inhabit  the  cool  translucent  lake-like  rivers  of  Demerara,  as 
illustrated  in  Plate  III.  The  tribe  Nupharidce  have  calyx  and  petals 
both  distinct.  The  species  are  about  twenty.  The  Blue  Water  Lily 
(Nymphaa  carulea),  the  sacred  plant  of  the  ancient  Egyptians,  is  very 
fragrant.  N.  edulis  contains  abundance  of  starch  in  its  root,  and  is 
an  article  of  diet  in  India.  N.  lotus , the  Egyptian  Lotus,  grows  in 
slow-running  streams  and  in  the  rice-fields  in  Egypt  It  has  large 
white  flowers,  with  sepals,  red  at  the  margins  : the  seeds  and  roots 
were  dried  and  made  into  bread  by  the  ancient  Egyptians.  In  N.  alba, 
the  common  White  Water  Lily  of  our  ponds  and  ditches,  the  flowers, 
according  to  Linnaeus,  open  in  the  morning  about  seven  o’clock,  and 
close  again  on  the  approach  of  evening.  The  leaves  of  Water  Lilies 
are  large,  succulent,  and  floating  \ the  sepals  and  petals  numerous, 
imbricated,  and  passing  gradually  into  each  other ; the  leaf  is  rounded 
oval,  usually  purplish  beneath,  the  lobes  at  the  base  almost  parallel, 
and  the  leaf-stalk  cylindrical.  In  Nuphar,  on  the  contrary,  they  are 
ovate,  pointed,  the  basal  lobes  slightly  divergent,  and  the  leaf-stalk 
angular,  especially  on  the  upper  part. 

The  Nelumbiace>e,  or  Water-beans,  are  natives  of  stagnant  waters 
in  the  temperate  and  tropical  regions  of  both  hemispheres  ; chiefly 
remarkable  for  the  beauty  of  their  flowers.  The  fruit  of  Nelumbium 
speciosum  is  supposed  to  have  been  the  Egyptian  Bean  of  Pythagoras, 
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and  the  flower  that  mythic  Lotus  so  common  upon  the  monuments 
of  Egypt  and  India. 


Alliance  XV. — Ranales. 

Flowers  monodichlamydeous ; placentas  sutural  or  axile ; stamens 
indefinite ; embryo  minute,  enclosed  in  copious  fleshy  or  horny 
albumen. 


Carpels  distinct ; stipules  large,  convolute ; corolla  imbricated  ; 
albumen  uniform.  „ ,,  . . 

Carpels  distinct ; stipules  absent ; coroll;:  valvate  ; albumen  ruminate. 
Carpels  distinct ; stipules  absent ; corolla  imbricated ; albumen  uni- 
form ; seeds  arillate.  ...  . ,, 

Carpels  distinct ; stipules  absent , corolla  imbricated  ; albumen 
uniform : seeds  without  an  aril. 

Carpels  united  ; calyx  persistent ; placentas  axile  . ...... 

Carpels  united  ; calyx  caducous ; placentas  usually  parietal.  . . . 


I.  Magnoliaceas. 
II.  Anonaceae. 

III.  Dilleniacea;. 

IV.  Ranunculacesc. 

V.  Sarrareniacea;. 

VI.  Papavcraceac. 


Ranales— so  called  from  rana,  “ a frog,”  from  many  of  the  species 
inhabiting  humid  places  usually  the  haunt  of  that  animal — are  charac- 
terised by  the  presence  of  a distinct  calyx  and  corolla,  sometimes  so 
blended  together,  however,  as  to  be  indistinguishable  ; while  in  other 
instances  there  is  no  corolla,  and  occasionally  both  are  absent.  In 
general  there  is  an  indefinite  number  of  stamens,  but  there  are  excep- 
tions to  that  rule,  as  in  the  Bocagea,  among  the  Anonaceae,  in  which 
the  stamens  and  carpels  are  definite. 

The  Magnoliace/E  include  some  of  the  finest  trees  and  shrubs  in 
the  world.  The  typical  Magnolia  grandiflora  is  an  evergreen  tree  of 
North  Carolina,  which  sometimes  attains  the  height  of  seventy  feet. 
Its  ovate  oblong  coriaceous  leaves— the  upper  surface  of  a pale  green, 
shining  and  glossy,  the  under  rusty,  with  white  and  erect  flowers,  with 
nine  to  twelve  expanding  petals — constitute  it  one  of  the  noblest  trees 
of  the  American  forest.  There  are  many  species  of  the  genus,  of 
which  this  is  the  grandest  example. 

Other  plants  of  the  order  are  remarkable  for  the  beauty  of  their 
flowers.  Liriodendron  tulipifera , the  Tulip-tree,  with  half  a dozen 
popular  synonyms,  is  a handsome  tree,  with  four-lobed  truncate 
saddle-shaped  leaves,  and  large  elegant  flowers,  coloured  green, 
yellow,  and  orange,  sometimes  attaining  the  height  of  120  feet, 
and  a circumference  of  twenty  feet.  Nor  is  the  order  deficient  in 
officinal  properties  or  fragrancy.  Their  general  character  is  bitter 
and  tonic  in  taste,  with  fragrant  odorous  flowers.  M.  glauca  is  so 
stimulating  as  to  produce  fever  and  even  inflammatory  gout,  according 
to  Barton.  A species  of  Michelia , called  Tsjampac,  is  the  delight  of 
the  people  of  India  for  its  fragrant  properties. 
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The  Anonaceje  are  trees  and  shrubs  of  the  tropics  in  both  hemi- 
spheres, whence  they  spread  to  the  north  and  south  within  certain 
limits.  Their  general  properties  are  their  powerful  aromatic  taste 
and  smell.  The  flowers  of  some  are  sweet  and  fragrant  Others,  as 
Anona  squamosa , have  a heavy,  disagreeable  odour. 

The  Dilleniace.*  are  trees  and  shrubs  of  Australia,  India,  and 
tropical  America,  of  comparatively  little  interest,  though  some  of  the 
Indian  species  are  of  great  beauty.  Dr.  Wight  speaks  of  them  as 
equally  remarkable  for  the  grandeur  of  their  foliage  and  the  magnifi- 
cence of  their  flowers.  The  plants  generally  are  astringent. 

The  Ranunculace,e,  the  typical  order  of  the  Ranales,  are  herba- 
ceous, rarely  shrubby,  plants,  and  they  are  chiefly  natives  of  Europe, 
with  a sprinkling  of  North  American,  Indian,  and  African  plants,  on 
the  shores  of  the  Mediterranean  ; acridity,  causticity,  and  poison  are 
the  general  characteristics  of  the  order,  which  includes  a powerful 
sudorific  in  Ranunculus  glacialis,  a strong  diuretic  in  Aconitum  Napellus 
and  A.  Cammarum , drastic  purgatives  in  the  Hellebores , a virulent 
poison  in  some  of  the  seeds  of  Aconitum  and  Ranunculus  T/iora,  while 
many  of  the  order  are  vermifugal  and  tonic. 

To  give  any  sufficient  idea  of  this  important  family,  it  will  be 
necessary  to  study  successively  the  Columbine,  the  Hellebore,  the 
Larkspur,  Aconite,  Ranunculus,  Clematis,  and  Peony.  Country 
people,  struck  with  the  form  and  elegance  of  the  Columbine  ( Aquilegia 
vulgaris ),  have  bestowed  the  name  of  “ Our  Lady’s  Gloves  ” upon 
its  flowers  (Fig.  398).  Its  petals  are  furnished  with  spurs,  the  shape 
of  a hollow  horn,  hooked  at  their  extremities  ; there  are  five  of  them, 
which  alternate  with  as  many  flat  and  petaloidal  sepals.  The  stamens 
are  numerous,  disposed  in  ten  phalanges,  five  of  which  alternate  with 
the  petals  and  five  with  the  sepals,  which  they  exceed  in  length.  The 
whole  of  the  anterior  face  of  the  anthers  is  attached  to  the  filaments, 
and  they  dehisce  by  two  lateral  clefts.  Of  these  stamens  ten  are  only 
represented  by  filaments  dilated  in  the  form  of  membranous  scales 
of  a silvery  white,  folded  upon  their  edges  and  applied  to  the  pistil. 
This  organ  is  composed  of  five  free  unilocular  ovaries,  containing 
many  anatropal  ovules  inserted  in  two  contiguous  vertical  series. 
The  ovaries,  when  at  maturity,  change  into  five  free  follicles.  The 
seeds  which  they  enclose  contain  a very  small  embryo,  placed  at  the 
base  of  a horny  and  very  abundant  albumen.  With  regard  to  the 
organs  of  vegetation,  the  stems  are  erect,  solitary,  or  more  or  less 
numerous,  bearing  numerous  flowers,  and  branching  in  the  upper 
"portion.  The  radical  leaves  for  the  most  part  stalked  ; base  of  the 
stalk  dilated  ; leaflets  broad  as  long,  and  stacked  with  stalked  divisions 
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Fig  398. — The  Columbine  (Aquiltgia  vulgaris). 
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of  the  first  order ; irregularly  three-lobed  stem  leaves,  a few  with 
short  stalks,  the  upper  ones  sessile ; bracts  narrow  and  three-lobed. 

The  Columbine  is  found  growing  in  its  primitive  simplicity  in 
hilly  woods,  and  upon  the  borders  of  the  forests  of  Bondy,  Mont- 
morency, St.  Germain,  Versailles,  and  in  woods  and  copses  where  the 
soil  is  calcareous,  in  various  parts  of  England,  Scotland,  and  Ireland, 
though  often  naturalised.  In  the  chalky  copses  of  Kent  and  Surrey 
there  is,  perhaps,  no  doubt  of  its  being  indigenous. 

In  the  Black  Hellebore , or  Christmas  Rose,  the  sepals,  five  in 
number,  are  large,  and  the  petals  small  and  numerous,  situated 
at  the  base  of  the  androecium.  The  corolla  of  the  Columbine  (Fig. 

399)  may  be  said  to  be  a calcarate 
polypetalous  corolla;  but  culture  has 
worked  many  curious  modifications  in 
the  Columbine.  We  frequently  see  the 
five  horn-like  petals  enclosing  others, 
fitted  in  series,  whilst  five  similar  series 
are  placed  opposite  the  sepals.  It 
seems,  in  fact,  as  if  the  flower  was 
entirely  composed  of  these  series  of 
horns  contained  one  within  the  other. 
In  other  varieties,  on  the  contrary,  in 
place  of  the  hollow  spur  or  horn,  we 
find  only  oval  and  almost  flat  petals, 
often  in  considerable  numbers.  As  in 
all  these  cases,  the  stamens  become 


Fig.  399. — Corolla  of  the  Columbine. 
s,  sepals  ; /,  petals. 


fewer  as  the  supernumerary  petals  increase  in  number,  one  is  led  to 
think  that  the  formation  of  these  petals  arises  in  some  way  from 
the  metamorphosis  of  the  stamens. 

The  Hellebores  have  a calyx  with  five  sepals,  a corolla  having 
from  five  to  ten  petals,  short,  tubulous,  and  bilabiate,  an  indefinite 
number  of  stamens  and  pistils,  varying  from  two  to  ten.  They  are 
slightly  coherent  at  the  base  ; and  the  ovary,  like  that  of  the  Colum- 
bine, contains  two  series  of  ovules.  The  fruit  also  is  a follicle,  lo 
give  the  reader  a better  idea  of  the  aspect  of  plants  of  this  tribe,  we 
will  take  the  Bearsfoot  ( Hclleborus  fxtidus),  common  enough  in  gar- 
dens, and  occurring  rarely  in  South  of  England,  in  stony  places  by  the 
roadside,  and  in  the  glades  of  woods.  It  is  a plant  with  a poisonous 
odour,  with  a thick,  generally  erect,  vertical  stem,  terminating  in  a 
tap-root  The  stem,  which  is  evergreen  during  the  winter,  and  ranging 
from  one  to  three  feet  in  height,  is  strong  and  erect,  bare  in  its  lower 
parts,  leafy  towards  the  summit,  and  divided  into  flower-bearing 
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branches.  The  leaves  are  coriaceous,  and  of  a deep  green  colour, 
are  stalked,  with  lanceolate  segments,  narrow,  dentate,  and  generally 
free  to  the  base.  The  flowers  are  drooping,  and  disposed  in  branch- 
ing corymbs.  The  sepals  are 
concave,  erect,  and  greenish, 
often  edged  with  purple.  The 
follicles  are  oblong,  and  ter- 
minate in  a long  beak  or  spur. 

The  Hellebores  are  all 
interesting  to  lovers  of  gar- 
dening, because  for  the  most 
part  they  flourish  during  the 
winter ; such,  in  particular, 
are  the  Black  Hellebore,  or 
Christmas  Rose,  and  the  little 
Yellow  Hellebore,  or  Winter 
Aconite,  known  to  botanists 
under  the  name  of  Eranthis 
hyema/is,  which  flourishes  when 
the  snow  begins  to  melt. 

The  Larkspurs  (Delphi- 
tiium)  have  a calyx  with  five 
unequal  petaloid  sepals,  the 
upper  with  a straight,  pointed, 
horn-like  spur.  The  petals, 
which  in  some  species  are  four 
in  number,  in  others  are  re- 
duced to  only  one  by  some 
process  of  abortion  and  con- 
solidation— for  originally  there 
are  always  eight  petals,  six  of 
which  are  developed  in  pairs 

Opposite  three  of  the  sepals,  Fig  400. — Larkspur  ( Delphinium ). 

while  two  are  developed  singly 

opposite  the  two  other  sepals.  However  that  may  be,  the  two 
superior  petals  in  one  case,  and  the  single  and  superior  petal  in  the 
other  case,  are  prolonged  into  a pointed  horn  included  in  the  spur  of 
the  calyx.  The  stamens,  which  are  very  numerous,  are  disposed  in 
eight  series,  opposite  to  the  eight  original  petals.  The  carpels,  from 
one  to  five  in  number,  are  free,  sessile,  and  verticillate,  changing  into 
follicles  at  a later  period,  and  occupying  the  centre  of  the  flower. 
The  Delphinium  Consolida,  commonly  known  under  the  name  of 
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Wild  larkspur,  is  frequently  found  at  harvest  time  in  cultivated  fields 
round  Paris,  and  other  places,  but  in  our  own  Flora  it  has  only  been 
found  in  corn-fields  in  the  Channel  Islands.  Its  stem  is  slight  and 
straight,  with  numerous  branches,  its  leaves  are  slender,  cut  into  thong- 
like divisions,  its  short  bunches  of  blue  flowers  form  a panicle.  The 
seeds  of  this  species  partake  of  the  acrid  and  poisonous  properties  of 
the  genus.  The  expressed  juice  of  the  petals,  mixed  with  alum, 
makes  a blue  fluid  ink.  The  form  of  the  flower,  with  the  spurred 
calyx,  is  represented  in  Fig.  400.  Many  beautiful  species  of  Larkspur 
are  cultivated  in  gardens,  such  as  the  Delphinium  elatum,  Delphinium 
grandidorum , &c.,  species  originally  from  Siberia ; one  of  the  most 
elegant  is  the  Delphinium  Ajacis , originally  from  the  East  and  from 
Algeria;  it  is  often  met  with  in  gardens,  and  has  also  been  found 
in  our  corn-fields,  where  its  seeds  have  been  disseminated. 

The  Aconites  ( Aconitum ) have  five  unequal  petaloid  sepals,  the 
superior  of  which  is  formed  like  a helmet,  or  galea,  lapping  over 
the  corolla.  This  latter  organ  is  composed  of  from  two  to  eight 
petals,  of  which  the  two  upper  form  an  elongated  claw  terminating  in 
a reversed  hood  ; whilst  the  lower,  which  are  very  small  and  filiform, 
are  often  absent  altogether.  The  numerous  stamens  are  disposed 
in  series,  as  in  the  Larkspurs ; and  in  the  centre  of  the  flower 
we  find  from  three  to  five  pistils,  which  become  follicles.  The 
Aconites  are  very  poisonous  narcotic  herbs ; but  when  applied  with 
discrimination,  they  become  eminently  useful  in  medicine,  being  em- 
ployed in  cases  of  neuralgia,  rheumatism,  paralysis,  and  purulent 
infections.  The  most  poisonous  species  is  the  Aconitum  ferox,  which 
is  acrid  in  the  highest  degree.  The  Aconitum  Napellus  (Fig.  401)  is 
another  officinal  species  ; it  is  rarely  met  with,  and  doubtfully  native 
in  the  west  of  England,  but  is  often  found  by  tourists  in  the  moun- 
tains of  Switzerland.  On  the  Jura  range  it  grows  to  the  height  of 
three  feet,  having  straight  simple  stems,  the  upper  part  slightly  branch- 
ing, furnished  with  leaves,  shiny,  of  a deep  green  colour  above,  and 
of  a pale  green  below,  with  five  or  seven  segments,  having  oblong 
incised  lobes.  Its  flowers,  which  are  blue  and  of  an  elegant  aspect, 
form  elongated  racemes,  with  two  little  bracts  below  each  flower. 

The  Ranuruulus  (Fig.  402)  has  a green  calyx,  composed  of  five 
sepals  j the  corolla  has  five  petals,  furnished  at  the  internal  base  of 
their  claw  with  a nectariferous  pore,  which  is  covered  by  a scale. 
The  stamens  and  pistils  are  very  numerous ; the  former  are  of  the 
ordinary  structure,  but  the  latter  are  disposed  in  a globular  or  oblong 
head  • they  have  a short  beak,  and  enclose  a single  ascending  and 
anatropal  ovule ; after  a time  they  become  achsenes.  The  British 
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species  have  all  white  or  yellow  flowers.  Many  of  them  are  sub- 
merged or  floating  plants,  with  slender  stems,  some  of  them  with 
handsome  showy  floweis,  sometimes  covering  the  whole  surface  of 
the  ponds  or  ditches.  This  is  the  case  with  R.  aquatilis,  the  Water 
Crowfoot,  whose  dark  green  and  rather  rigid  foliage  is  very  con- 
spicuous, and  whose  leaves,  according  to  Dr.  Pulteney,  are  not  only 
innocuous,  but  nutritive  to  cattle,  the  cottagers  on  the  banks  ot  the 
Avon  gathering  them  into  boats,  from  which  their  cows  eat  them  with 
avidity.  Many  species  of  this  tribe  possess  blistering  properties,  that 
is  to  say,  they  produce  an  irritation  which  goes  far  towards  the  destruc- 


tion of  the  epidermis,  and  the  formation  of  a sore  : the  species  used 
for  these  purposes  are  the  Ranunculus  Flammula  (Lesser  Spearwort); 
R.  Lingua  (Great  Spearwort) ; R.  repens  (Creeping  Crowfoot,  or 
Golden  Crowfoot).  When  the  juice  of  these  flowers  is  distilled,  the 
liquid  drawn  from  it  contains  a very  acrid  principle.  Animals  will 
not  touch  the  Ranunculi  when  fresh,  but  when  dried  and  used  as  hay 
their  taste  is  lost.  The  Sweet  or  Wood  Crowfoot  (R.  anriconrus), 
or  Golden-locks,  differs  remarkably  from  most  of  the  tribe  ; it  grows 
in  tufts  with  numerous  stems,  very  slightly  branching  above,  its 
habitat,  woods  and  moist  shady  places,  and  it  is  without  the  acridity 
so  common  to  the  tribe.  The  Buttercup,  Kingcup,  or  Meadow  Crow- 
foot (R.  acris),  in  spite  of  its  known  acridity,  has  been  a favourite  with 
the  poets.  One  sings  of 


Fig.  401. — Aconitum  Napdlus. 


Fig.  402. — Ranunculus  acrts. 


“ The  kingcup  of  gold  brimming  over  with  dew, 
To  be  kissed  by  a lip  just  as  fresh  as  its  own.” 
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One  variety  of  this  species  having  become  double,  was  a favourite 
in  old  gardens,  and  probably  is  still,  under  the  name  of  Bachelors5 
Buttons. 

The  Creeping  Crowfoot  ( R.  repens)  is  the  Cuckoo-bud  of  Shakes 
peare. 

“When  daisies  pied  and  violets  blue, 

And  cuckoo-buds  of  yellow  hue, 

Do  paint  the  meadows  with  delight.  ” 

Next  to  Ranunculus  we  may  also  mention  Clematis , Anemone , 
Hepatica,  and  Adonis. 

The  Clematis  (Travellers’  Joy,  with  several  other  popular  names) 
has  a calyx  with  four  petaloidal  divisions,  and  no  corolla.  The 


Fig.  4°3~  Front  view  of  the  flower  Fig.  404. — Back  view  of  the  flower  Ffg.  405. 

of  Clematis  vita l la.  of  Clematis  vitalba.  Capsule  of  the  Poppy. 


stamens  and  carpels  are  numerous  as  in  Ranunculus;  their  carpels 
are  unilocular ; after  inflorescence  they  become  achtenes,  with  seeds 
reversed,  and  surmounted  by  a sort  of  plumose  tail,  resulting  from 
the  growth  of  the  style.  They  are  climbing  shrubs.  The  leaves, 
when  pulled-and  laid  upon  the  skin,  produce  inflammation,  vesication, 
and  ulceration,  properties  which  mendicants  sometimes  use  to  pro- 
duce artificial  ulcers — hence  one  of  their  common  names,  Beggar’s 
Herb.  Its  flowers  are  white,  disposed  in  axillary  panicles.  The  name 
of  “ Virgin’s  Bower  ” was  given  to  this  species  by  old  Gerarde  in  1597. 
“by  reason,”  as  he  tells  us,  “of  the  goodly  shadowe  which  they  make 
with  their  thick  bushing  and  climbing ; as  also  for  the  beauty  of  the 
flowers,  and  the  pleasant  savor  or  scent  of  the  same.”  And,  indeed, 
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there  is  no  finer  ornament  in  our  English  hedges  than  this  pretty 
bush,  with  its  copious  clusters  of  white  blossom.  Fig.  403  is  a front 
view  of  the  flower,  Fig.  404  a back  view  of  the  same  flower.  We 
meet  some  times  on  lawns  and  gardens  with  Clematis  Flammula 
(Sweet  Clematis),  where  it  is  used  to  ornament  palisades  and 
bowers,  and  where  it  is  distinguished  from  the  preceding  species 
by  its  sepals,  which  are  covered  with  a hairy  down  only  at  the 
edges.  We  frequently  see  clumps  of  Clematis  viticella , where  the 
sepals  are  violet,  purple,  or  rose  colour,  the  flowers  of  which  are 
produced  double  by  cultivation.  We  sometimes  see  beside  this 
species  the  Atragene  of  the  Alps,  remarkable  for  the  beauty  of  its 
large  flowers  of  violet  blue.  The  genus  Atragene  is  distinguished 
from  Clematis  by  the  existence  of  a corolla,  composed  of  numerous 
petals  shorter  than  the  sepals. 

Peonies  {Peeonia)  have  the  calyx  foliaceous,  coriaceous,  persistent, 
with  unequal  sepals ; the  corolla  is  composed  of  five,  six,  or  ten  nearly 
equal  petals ; the  pistils  are  variable  in  number,  and  enclose  a great 
number  of  ovules;  the  fruit  is  a coriaceous  follicle;  the  receptacle 
is  swollen  into  a fleshy  disc,  which  forms  a sort  of  enveloping  sack. 
The  seeds  are  furnished  with  a slightly-developed  aril  rising  out  of 
the  placenta  which  surrounds  it.  The  Peonies  are  herbaceous  or 
somewhat  shrubby  perennial  plants,  with  alternate  leaves ; they  are 
among  the  earliest  ornaments  of  our  gardens  in  the  spring-time.  In 
the  Chinese  Tree  Peony  (P.  Moutari)  the  petals  are  sometimes  white, 
marked  at  the  base  with  a purple  shade,  and  sometimes  rose-coloured. 
This  Peony  has  become  double  under  culture ; by  cultivating  this 
species  for  fifteen  centuries  the  Chinese  have  obtained  200  varieties. 
It  has  been  introduced  into  France  since  the  commencement 
of  the  present  century.  We  may  also  note  the  Common  Peony 
Poeonia  officinalis ) with  red,  rose-coloured,  or  variegated  petals,  the 
flowers  of  which  are  easily  grown  double. 

Papaverace^e. — The  Poppies  have  a calyx  with  two  caducous 
sepals,  a corolla  of  four  petals,  with  numerous  stamens,  provided  with 
a long  filament,  whose  anthers  open  laterally  by  two  longitudinal 
clefts.  The  unilocular  pistil  is  almost  entirely  divided  by  many  pla- 
centary  plates,  which,  emanating  from  the  walls,  advance  nearly  to 
the  centre,  bearing  a number  of  anatropal  ovules  inserted  over  their 
whole  surface.  The  Poppies  are  herbs  with  a white  milky  juice,  with 
dentate  leaves;  the  leaves  emanating  from  the  root  are  petiolate; 
those  issuing  from  the  stem  are  sessile,  or  embracing.  Their 
peduncles,  solitary,  unifloral,  droop  before  inflorescence. 

1.  1 he  Corn  Poppy  ( Papavr.r  Plums)  is  very  common  in 
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corn  fields,  cultivated  ground,  and  by  roadsides,  and  forms,  along 
with  the  Corn  Centaury,  their  most  graceful  ornament,  although  it  is 
the  last  plant  the  farmer  likes  to  see  in  his  fields.  Its  mucilaginous 
bitter  petals  are  emollient  and  slightly  narcotic. 

2.  The  Poppy  of  the  Levant,  or  Tournefort’s  Poppy,  has 
scarlet  or  orange-coloured  petals,  with  black  and  purple-coloured 
claws ; it  differs  little  from  the  Bracteated  Poppy  ( Papaver 
bracteaium). 

3.  The  Opium  Poppy  ( Papaver  somniftrum , Fig.  406),  of  which 
there  are  two  varieties  : one,  the  White  Poppy,  so  called  because 
the  seed  is  generally  white,  is  the  variety  cultivated  for  the  purpose 
of  extracting  opium ; the  other,  the  Black  Poppy,  because  the  seed 
is  black,  furnishes  a sweet  oil,  known  under  the  name  of  poppy 
oil.  This  seed  is  given  to  cage  birds,  under  the  name  of  maw 
seed.  The  oil  is  not  narcotic,  but  perfectly  wholesome,  and  is 
extensively  used  in  India  as  a substitute  for  olive  oil.  Opium  is 
the  inspissated  juice  of  the  White  Poppy,  which  flows  out  from 
incisions  made  in  the  capsule  a little  before  ripening.  The  history 
of  the  Opium  Poppy  is  very  obscure  as  to  the  date  of  its  first  culti- 
vation, but  it  was  well  known  to  the  Greeks,  and  was  cultivated 
for  its  seeds,  as  we  learn  from  Theophrastus.  It  is  also  described 
by  Arab  authors.  The  White  Poppy  is  supposed  to  be  a native 
of  Asia  Minor,  or  of  Persia,  but  it  is  nowhere  found  in  a wild 
state.  It  is  distinguished  by  obovoid  or  globular  capsules,  which,  as 
well  as  the  calyx,  are  smooth  ; the  stem  smooth  and  glaucous ; leaves 
embracing  the  stem,  and  incised  and  obtusely  dentate.  The  white- 
flowered  variety  Dr.  Royle  describes  as  cultivated  in  the  plains  of 
India,  while  the  violet  flowers  he  has  only  seen  in  the  Himalaya 
mountains. 

The  Celandine  ( Chelidonium  majus)  belongs  to  the  family  of 
Papaveracea.  It  is  a perennial  plant  with  a reddish-yellow  juice, 
which  has  a reputation  for  the  cure  of  warts.  The  stems  are 
straight,  branched,  and  pubescent,  being  covered  with  long  patulous 
hairs  scattered  over  it  The  leaves  have  from  three  to  seven  lobed 
1 oval  segments,  the  lobes  notched  and  crenulate,  glaucous  below. 
The  flowers,  which  are  yellow,  are  disposed  in  simple  umbels,  difler- 
ing  remarkably  from  those  of  the  Poppy  in  the  structure  of  the 
pistil.  This  organ,  in  reality,  is  composed  of  a unilocular  ovary, 
having  only  two  parietal  placentas,  surmounted  by  a short  style  with 
a bilobed  stigma.  The  fruit  is  a linear  capsule,  and  opens  with 
two  valves,  which  detach  themselves  from  the  base  towards  the 
summit,  leaving  a frame  formed  by  the  placentas.  1 lie  seeds  seem, 
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Fig.  4«S.-  The  Opium  Poppy  {Pataver  somni/trum). 
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besides  other  remarkable  peculiarities,  to  be  provided  with  a little 
white  cellular  excrescence  like  a crest. 

Of  this  family  we  may  also  mention  the  Eschscholtzia  California! , 5 
a perennial  plant  with  a large  solitary  flower  of  a golden-yellow  colour,  - 
closing  itself  up  when  it  rains,  the  sepals  of  which,  coherent  at  the 
base,  detach  themselves  in  one  piece,  after  the  fashion  of  a little 
pointed  hat. 

Alliance  XVI. — Berberales. 

Flowers  monodichlamydeous,  unsymmetrical  in  the  ovary  ; pla- 
centas sutural,  parietal,  or  axile  ; stamens  definite  ; embryo  enclosed 
in  a large  quantity  of  hard  fleshy  albumen. 


Flowers  regular  and  symmetrical ; placentas  parietal ; stamens  alternate  1 
with  the  petals,  or  twice  as  many.  S 

Flowers  irregular  and  unsymmetrical;  placentas  parietal;  stamens') 
opposite  the  petals.  ) 

Flowers  regular,  symmetrical ; placentas  sutural ; stamens  opposite  the") 
petals,  with  re-curved  valves.  ) 

Flowers  regular,  symmetrical  ; placentas  axile  ; stamens  opposite  the') 
petals,  anthers  opening  longitudinally.  ) 

Flowers  regular,  symmetrical ; placentas  axile  and  parietal ; stamens'! 
alternate  with  the  petals  ; ovules  ascending  or  horizontal  ; corolla  imbri-  > 
cated.  ' 

Flowers  regular,  symmetrical ; placentas  axile  ; stamens  alternate  with) 
the  petals  ; ovules  pendulous ; corolla  valvate.  ) 

Flowers  regular,  symmetrical ; placentas  axile  ; stamens  alternate  with  ) 
the  petals  if  equal  to  them  in  number;  ovules  pendulous;  corolla  imbricated.  ) 


I.  Droseracc*. 
II.  Fumariaceae. 

III.  Berberidace*. 

IV.  Vitaccse. 

V Pittosporaceac. 

VI.  Olacacese. 

VII.  Cyrillacese. 


The  Droseraceje,  so  called  from  ipoatpit  “ dew,”  are  mostly  deli- 
cate herbaceous  marsh-plants  ; some  of  them,  as  Dionasa  muscipula , 
are  distinguished  by  the  irritability  of  the  leaves  when  touched  by  a 
passing  insect,  which  close  upon  it  suddenly,  and  hold  it  a fast 
prisoner.  The  leaves  of  the  order  are  usually  covered  with  glands  or 
glandular  hairs,  the  flowers  often  arranged  in  circinate  cymes.  The 
calyx  consists  of  five  sepals ; there  are  five  petals,  and  five  or  more 
stamens  ; the  fruit  is  capsular,  one-celled,  and  contains  minute  seeds, 
having  ari  embryo  lying  at  the  base  of  abundant  albumen.  1 he 
Sundews  ( Drosera)  are  remarkable  for  their  singular  red-coloured 
glandular  hairs,  which  discharge  a viscid  acrid  fluid  in  which  insects 
are  caught.  Several  of  the  foreign  species  have  the  reputation  of 
being  poisonous  (D.  communis)  to  sheep.  D.  lunata  has  viscid  leaves 
with  glandular  fringes  which  close  upon  insects  happening  to  touch 
them,  and  would  probably  yield  a valuable  dye.  D.  rotund ifolia,  the 
round-leaved  Sundew,  has  the  leaves  close  to  the  ground,  nearly 
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circular,  and  spreading,  with  a roundish  limb  abruptly  tapering  into  a 
hairy  petiole,  the  stem  erect,  springing  from  the  centre  of  the  leafy 
rosette.  It  is  acrid  and  caustic;  and  in  Italy  the  liquor  called  Rossoli 
is  distilled  from  its  juices.  It  curdles  milk,  and  is  said  to  cure  corns 
and  warts.  There  are  about  one  hundred  species  of  Drosera  found 
in  boggy  places  all  over  the  world ; most  abundant  in  temperate 


Australia. 

The  FumariacEjE,  or  Fumitories,  are  herbaceous  plants,  with 
slender  brittle  stems  and  twisting  leaf-stalks,  yielding  a watery  juice. 
The  leaves  of  Fumaria  officinalis  are  succulent,  saline,  and  bitter ; 
and  the  expressed  juice  is  recommended  in  cutaneous  and  other 
diseases,  to  correct  acidity.  They  are  named  from  the  word, 
furnus,  smoke,  because,  according  to  Pliny,  they  had  the  same  effect 
in  producing  a flow  of  tears  from  the  eyes. 

The  Berber i daceje,  or  Barberries,  are  shrubs,  or  herbaceous 
perennials,  with  pale  green,  thin,  deciduous  leaves ; 
flowers  with  faint  pleasant  odour ; fruit  and  leaves  with 
an  agreeable  acidity.  The  flowers  are  usually  ternary, 
there  being  three  or  six  sepals,  and  a like  number  of 
petals  and  stamens.  The  stamens  are  opposite  the  petals. 

They  are  characterised  by  the  anthers  opening  by  reflexed 
valves,  the  face  of  each  anther-cell  peeling  off  except  at 
the  point  of  attachment,  where  it  adheres  as  if  hinged ; 
carpel  solitary,  free,  and  one-celled,  style  rather  lateral, 
stigma  orbicular ; fmit,  a berry,  in  some  species  a cap- 
sule. The  peculiar  arrangement  and  structure  of  the 
anthers  occur  in  no  other  plants  except  the  Laurels,  and  in  the 
latter  the  flowers  are  without  petals.  This  structure  is  well  repre- 
sented in  Fig.  407,  which  exhibits  an  anther  ( Bcrberis  vulgaris ) 
in  the  act  of  dehiscence,  which  it  accomplishes  by  the  opening 
of  two  valves,  v v,  from  which  the  pollen  is  shed  in  the  form  of 
fine  dust,/.  The  bushes  or  herbs  of  which  this  order  consists  are 
extremely  dissimilar  in  habits  and  appearance.  They  belong  to 
the  temperate  parts  of  the  world,  being  unknown  in  the  tropics, 
except  on  mountain  ranges.  The  Common  Barberry  ( Bcrberis 
vulgaris)  is  well  known  from  its  pleasant  acid  flavour,  its  pinnate 
leaves,  the  leaflets  being  reduced  to  one,  and  the  primary  leaves 
to  spines.  The  spiny  leaves  and  stems  are  represented  in  Fig.  408, 
which  shows  the  tripartite  spiny  leaves,  in  the  axils  of  which  buds 
are  developed,  bearing  true  leaves.  It  is  also  remarkable  for  the 
irritability  of  its  stamens ; these,  when  the  filament  is  touched  on  the 
inside  with  the  point  of  a pin  in  dry  weather,  bend  forward  towards 
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the  pistil,  touch  the  stigma  with  the  anther,  and  remain  curved  for  a 
short  time,  and  then  partially  resume  their  erect  position.  In  wet 
weather,  when  the  filaments  have  lost  their  elasticity,  the  phe- 
nomenon is  scarcely  perceptible.  The  same  result  attended  the 

experiment  of  applying  cor- 
rosive sublimate  to  the  fila- 
ments ; they  became  rigid 
and  brittle,  and  lost  their 
irritability.  On  the  other 
hand,  on  the  application  of 
narcotics,  as  prussic  acid  or 
belladonna,  the  irritability 
was  destroyed  by  the  fila- 
ment becoming  flaccid  and 
relaxed. 

The  Barberries  are  inte- 
resting from  their  graceful 
elegance,  both  in  their 
racemes  of  yellow  flowers 
and  ovoid  delicate  berries. 
Their  bark  and  root  are 
used  for  dyeing  leather  and 
linen  of  a yellow  colour. 

Farmers  in  England 
have  an  idea  that  the  prox- 
imity of  the  Barberry  to 
wheat-fields  interferes  with 
their  crops.  It  is  difficult 

Fig.  408.— Stem  and  Foliage  of  the  Barberry.  to  imagine  why  they  think 

so,  unless  the  sEddium 
berberidis , the  fungus  which  is  known  to  infest  it,  acts  injuriously 
on  the  wheat  crop,  by  infecting  it  with  rust  or  mildew. 

The  Vitace.'e  consist  of  sarmentose  and  climbing  shrubs,  with 
filiform  twjning  tendrils  ; the  Grape  being  the  type  of  the  order, 
which  Kunth  names  Amptlidecc , from  s,  the  vine ; and 

Jussieu,  Vitcs.  from  vitis,  a vine.  The  order  has  acid  properties, 
in  common  with  Grossulacece  and  Berberidacete,  and  includes  six 
genera,  which  are  for  the  most  part  found  in  the  temperate  zone  of 
both  hemispheres.  Like  all  extensively  cultivated  plants,  the  native 
country  of  the  Vine  ( Vitis  vini/era)  is  doubtful.  It  is  among  the 
plants  spoken  of  in  the  Books  of  Moses,  when  the  V ine  appears  to 
have  been  used  as  it  is  in  the  present  day.  There  is  little  doubt  of 
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its  being  truly  indigenous  in  Asia  between  the  Black  Sea  and  the 
Caspian,  Mount  Ararat  and  the  Caucasus.  In  the  forests  of 
Mingrelia  and  Imeretia  it  flourishes  in  great  magnificence,  climbing 
to  the  tops  of  the  highest  trees,  bearing  bunches  of  fruit  of  delicious 
flavour.  The  Vine  is  found  growing  wild  in  many  parts  of  France 
and  Germany,  and  as  far  north  as  the  55th  parallel,  and  also  all  over 
the  South  of  Europe  and  Asia  Minor,  and  southern  latitudes  as 
high  as  40°,  but  it  may  be  doubted  if  it  is  indigenous  in  any  part 
of  Europe. 

According  to  Gibbon,  “ In  the  time  of  Homer,  the  Vine  grew 
wild  in  the  island  of  Sicily,  and  most  probably  in  the  adjacent 
district  of  the  continent ; but  it  was  not  improved  by  the  skill,  nor 
did  it  afford  a liquor  grateful  to  the  taste  of  the  savage  inhabitants. 
A thousand  years  afterwards,  Italy  could  boast  that  of  the  fourscore 
most  generous  and  celebrated  wines,  more  than  tsvo-thirds  were 
produced  from  her  soil.  The  blessing  was  soon  communicated  to 
the  Narbonnese  province  of  Gaul ; but  so  intense  was  the  cold  to 
•■he  north  of  the  Cevennes,  that,  in  the  time  of  Strabo  it  was  thought 
impossible  to  ripen  the  grape  in  those  parts  of  Gaul.  1 his  difficulty, 
however,  was  gradually  vanquished,  and  there  is  some  reason  to 
believe  that  the  vineyards  of  Burgundy  are  as  old  as  the  age  of 
the  Antonines.”—  (“  Decline  and  Fall,”  vol.  i.,  p.  69.) 

The  Sabine  farm,  of  which  Horace  said, 

Angulus  iste  feret  piper  et  thus  ocyus  uva. — Ep.  i. , 14,  23. 

is  altogether  changed,  for  Vines  hang  in  festoons  from  tree  to  tree 
over  the  site  of  his  abode,  supposing  Mr.  George  Dennis  is  correct 
in  placing  the  farm  in  the  valley  of  the  Digentia,  and  the  bons 
Bandusise  in  the  narrow  glen  which  opens  just  beyond  it. 

In  Middle  Germany  the  Vine  ceases  to  grow  at  1,500  feet  above 
the  level  of  the  sea ; south  of  the  Alps  it  reaches  2,000  feet ; on 
the  Apennines  and  in  Sicily  it  grows  at  5,000  feet,  and  in  the 
Himalayas  it  reaches  10,000  feet  above  the  level  of  the  Indian 
Ocean.  In  England  the  Vine  was  probably  introduced  by  the 
Romans,  for  there  are  indications  that  vineyards  were  planted  in 
the  third  century  by  the  Emperor  Probus  which  still  existed  in 
the  eighth  century,  according  to  the  Venerable  Bede.  William  of 
Malmesbury,  writing  in  the  twelfth  century,  commends  the  vine- 
yards of  Gloucestershire  ; and  we  have  read  somewhere  that  the 
remains  of  vineyards  are  not  unusual  in  the  south  and  west  of 
England.  Although  recent  attempts  have  been  made,  on  the  system 
of  cultivation  introduced  by  Hoare,  to  establish  vineyards  of  con- 
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siderable  magnitude  in  Wiltshire  and  elsewhere,  we  are  not  aware 
that  they  have  prospered.  This  arises  from  the  shortness  of  our 
summers.  England  has  a mean  temperature  as  high  as  that  of 
many  countries  where  the  Vine  flourishes  in  perfection,  but  there  is 
a want  of  heat  and  sun  in  the  months  of  September  and  October, 
at  which  time  the  Vine  is  ripening  its  fruit. 

The  actual  limits  of  cultivation  in  Europe  have  been  more  exactly 
defined  in  the  “Atlas  de  Physique  Vdge' tale”  of  M.  H.  Tricholet, 
who  devotes  a map  to  the  limits  of  Vine  culture  on  the  globe.  In  this 
map  a red  line,  drawn  from  Cape  Finisterre  along  the  coast  of 
Spain,  across  France,  leaving  Paris  a little  to  the  north,  across 
Germany,  the  northern  shores  of  the  Black  Sea,  to  the  Caucasus 
and  Caspian  Sea,  forms  the  northern  limits  of  cultivation  for  wine , 
the  Mediterranean,  the  Sea  of  Marmora,  and  the  southern  shores 
of  the  Black  Sea  being  its  southern  limits.  A bold  dash  of  green 
colour,  which  covers  the  whole  of  the  western  hemisphere,  from  30° 
south  latitude  to  the  parallel  of  New  York,  and  the  west  coast 
of  Africa,  indicates  the  range  of  the  wild  grape;  while  a delicate 
yellow  tint,  extending  over  a great  part  of  Arabia,  Asia  Minor,  and 
south  and  east  of  the  Caspian  as  far  as  China  and  the  seas  of 
Japan,  marks  the  range  of  country  over  which  the  grape  is  jculti- 
vated  for  its  fruit  only,  either  dried  or  in  its  green  state. 

The  leaves  of  Vitacece  are  slightly  heart-shaped,  having  two 
rounded  lobes  at  the  base;  the  Vine  throws  out  tendrils,  or  branches, 
at  the  point  of  insertion  of  the  leaves,  by  the  aid  of  which  it  creeps 
along  the  object  on  which  it  is  placed.  The  flowers  of  the  Vine  are  dis- 
posed in  a close  panicle,  very  small  and  greenish,  with  a sweet  odour 
(Fig.  409),  which  in  spring  perfumes  the  fields  in  the  South  of  France. 
'Phe  calyx  of  the  Vine  is  small  and  very  short,  composed  of  five 
teeth,  scarcely  visible.  The  corolla  is  composed  of  four  or  five  petals, 
inserted  on  the  summit  of  the  disc,  turning  inwards  at  the  edge  in 
aestivation  in  a somewhat  valvate  manner;  the  apex  of  each  petal  is  often 
inflexed  and  adherent  to  the  others,  so  that  the  corolla  is  thrown  off 
from  below  in  one  piece.  To  the  petals  are  opposed  four  or  five 
stamens,  with  free  filaments,  having  bilocular  anthers  opening  by 
two  longitudinal  clefts,  and  attached  dorsally.  From  the  centre  of 
the  flower  rises  a free  ovary,  surrounded  at  the  base  by  a glandular 
disc,  which  is  surmounted  by  a simple  stigma,  sessile  and  flat  at 
the  summit.  This  ovary  is  superior,  and  two-celled,  each  cell 
enclosing  two  collateral  anatropal  ovules,  ascending  from  the  base 
of  the  cell.  The  ovary  ultimately  becomes  a globular  berry,  as  in 
Fig.  410,  which  contains,  when  it  does  not  prove  abortive,  four 
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: seeds  or  pips.  These  seeds,  the  shells  of  which  are  horny,  enclose 
. a very  small  embryo,  erect  in  the  axis  of  a very  abundant  fleshy 


. albumen. 

The  fruit  of  the  Vine 
i is  a grateful  article  of  diet 
in  various  conditions.  Mus- 
i catel  grapes,  dried — which 
is  effected  by  cutting  half 
through  the  footstalk  while 
suspended  from  the  tree — 
form  one  of  our  finest  dried 
fruits ; and  currants,  or 
corinths,  are  the  dried  fruit 
of  a Vine  which  grows  in 
Zante  and  Cephalonia. 

Under  the  general  name 
of  wine  is  designated  the 
juice  of  the  grape  when  it 
has  been  subjected  to  fer- 
mentation, and  we  need  not 
trouble  ourselves  to  express 
here  how  important  the 
grape  harvest  becomes  to 
many  countries.  In  France 
nearly  5,000,000  acres  are 
planted  with  vines. 

There  are  innumerable 
varieties  of  the  Vine  pro- 
duced by  cultivation  and 
cross  impregnation.  Great 
differences  are  the  result  of 
soil  and  situation  ; gently- 
sloping  hills,  well  isolated, 
with  a south  and  westerly 
aspect,  upon  which  the  sun’s 
rays  rest  the  whole  day,  are 
the  best  localities  ; and  the  influence  of  temperature  is  such  that  it  is 
quite  usual  to  obtain  upon  the  same  hill  grapes  of  the  most  opposite 
qualities,  according  to  the  different  heights.  As  to  the  influence 
which  the  composition  of  the  soil  exercises,  it  appears  to  be  more  a 
question  of  bouquet  than  of  quality  in  the  wine.  In  short,  excellent 
wines  are  produced  from  the  soils  of  the  most  opposite  quality.  The 
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Fig.  410. — The  Grape. 


best  crus  of  Burgundy  are  the  produce  of  an  argillaceous  chalky  soil  • ! 
those  of  Champagne  proceed  from  a soil  eminently  calcareous.  The 
vines  of  the  Hermitage  ripen  their  fruits  upon  the  crumbling  debris  of 
granitic  rocks  ; those  of  Chateauneuf  upon  a sili-  1 
cious  soil.  An  unctuous  sandy  soil  produces  the  : 
'.vines  of  Graves  and  Medoc;  while  a schistose  ' 
soil  produces  the  wines  of  Lamalgue,  near  Toulon.  ! 

It  is  very  important  to  choose  the  suitable 
manure  on  which  to  feed  the  Vine,  which  is  essen- 
tially a coarse-feeding  plant.  Soils  which  are  too 
energetic  produce  quantity  at  the  expense  of  quality. 
Where  the  grape  is  high-flavoured,  it  alters  the 
aroma  of  the  wine.  The  nourishment  most  appro- 
pnate  to  the  Vine  is  without  smell,  and  of  slow 
decomposition,  such  as  woollen  rags,  clippings  of  horn,  and  such 
refuse.  Its  own  ashes  constitute  an  excellent  manure,  restoring  to 
the  vine  the  salts  of  potash  and  other  mineral  matters  which  were 
drawn  from  it  in  the  previous  years’  growth. 

The  composition  of  the  grape  is  sufficiently  complex.  It  consists 
of  the  following  substances,  viz:  water,  lignine,  glucose,  pectine, 
tannin,  albumen,  essential  oils,  colouring  matter  (yellow,  blue,  and 
red,  the  first  occurring  only  in  white  grapes),  fatty  matter,  salts  of 
lime  and  of  potash,  iron  oxides  and  silica.  Amongst  these  various 
substances  the  important  and  widely-distributed  grape  sugar,  or  glucose, 
which  produces  alcohol  by  its  fermentation  or  chemical  decomposi- 
tion, plays  the  most  important  part  in  the  act  of  converting  the  juice 
of  the  grape  into  wine. 

It  is  only  when  the  grape  is  thoroughly  ripe  that  the  vintage 
should  take  place,  if  it  is  desired  to  have  wine  of  a good  quality. 
Where  the  properties  are  enclosed,  perfect  ripening  can  be  waited 
for ; but  in  most  vineyards  of  France  the  harvest  is  pushed  on  by 
the  ban  de  vendange,  which  is  fixed  by  the  local  authorities,  acting 
under  a council  of  vine-dressers. 


I he  various  operations  which  follow  the  vintage  are  reduced 
to  four : — 

• r.  Fullage  of  the  grapes. 

2.  Fermentation  of  the  must. 

3.  Decuivage. 

4.  Pressing. 


Fullage  is  the  process  of  dividing  and  crushing  the  fruit,  exposing 
the  juice  momentarily  to  the  action  of  the  air,  and  bringing  the 
fermenting  principle  into  contact  with  the  saccharine  matters. 
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Formerly  the  operation  of  crushing  the  grapes  was  performed  by  the 
vine-dresser  stamping  upon  them  with  the  feet ; now  the  grapes  are 
crushed  by  passing  them  between  two  cylinders,  channelled,  and 
turning  in  reverse  directions. 

When  the  grapes  are  crushed  effectually,  they  are  given  up  to 
fermentation.  In  proportion  as  fermentation  advances  the  tempera- 
ture of  the  mass  increases.  The  best  fermenting  temperature  lies 
between  540  and  64°  F.  The  mass  originates  much  carbonic  acid 
gas,  which  brings  to  the  surface  part  of  the  stem  and  husk  of  the 
grape,  and  forms  a thick  sort  of  covering  to  the  liquid  mass,  which  is 
called  the  chapeau.  The  fermentation,  which  is  well  developed  on 
the  second  day’s  Encuivage,  is  continued  up  to  the  eighth  day,  its 
state  being  indicated  by  the  gas  ceasing  to  be  disengaged,  and  by  the 
colour  of  the  liquid  (from  red  grapes),  which  takes  a fine  vinous  tint, 
the  alcohol,  which  is  now  present,  having  dissolved  the  colouring 
matter  contained  in  the  pellicles  of  the  grape. 

When  Decuivage  is  about  to  take  place,  the  liquor  is  drawn  off, 
by  means  of  a tap  at  the  bottom  of  the  vat,  into  casks,  which  are 
filled  only  to  the  fourth  or  fifth  of  their  capacity,  and  which  are  then 
left  open,  in  order  that  fermentation  may  continue  slowly,  and  the 
disengagement  of  gas  still  proceed. 

The  mass  remaining  in  the  tun  after  the  liquor  is  drawn  off  is 
subjected  to  pressure.  The  liquor  which  flows  under  this  pressure, 
however,  cannot  be  wine  of  equal  quality.  This  is  the  process  by 
which  red  champagne  is  produced. 

White  wine  can  always  be  obtained  from  red  grapes.  To  effect 
this,  in  place  of  leaving  the  must  to  ferment  with  its  residuum  of  husk, 
the  liquor  is  drawn  off  as  it  is  pressed,  and  fermented  in  separate 
tuns.  As  the  colouring  matter  of  the  wine  only  exists  in  the  pellicle 
of  the  grape,  we  can  readily  conceive  that,  being  separated  at 
once  from  the  must,  little  or  no  colour  is  communicated  to  the 
liquid. 

The  wine  preserved  in  the  tuns,  as  we  have  said,  ferments  slowly 
by  this  second  fermentary  process,  the  liquid  is  clarified,  the  foreign 
matter  is  deposited,  and  forms  the  lees,  which  accumulate  at  the 
bottom  of  the  tun.  In  order  that  the  wine  may  retain  its  good 
quality,  it  becomes  necessary  to  draw  it  off ; that  is,  to  separate  it 
from  the  lees.  In  the  months  of  March  and  April  the  wine  is  thus 
drawn  off.  If  it  is  not  quite  limpid,  recourse  is  had  to  clarification, 
or  Collage.  This  operation  is  intended  to  make  the  wine  pure  and 
limpid,  and  divest  it  of  the  fermenting  principle  which  is  still  held 
in  suspension,  and  which  might  produce  renewed  fermentation.  The 
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fining  for  red  wine  is  made  of  white  of  eggs,  of  blood,  or  of  gelatine. 
1 he  albumen  or  gelatine  of  these  substances  combining  with  the 
tannin  dissolved  in  the  wine,  forms  a precipitate,  that  is,  a substance 
insoluble  in  the  liquid,  which  is  slowly  deposited  in  the  bottom 
of  the  tun,  drawing  with  it  all  other  foreign  substances  held  in 
suspension  in  the  liquor. 

The  sparkling  wines  of  Champagne  are  prepared  by  special  pro- 
cesses, which  require  more  particular  description.  The  greater  part 
of  these  wines  are  made  from  the  red  or  purple  grape,  the  juice  of 
which  is  generally  richer  in  grape  sugar  than  the  white.  A first 
pressure  of  the  grape  yields  the  liquor  which  produces  the  whitest 
wine.  The  residuum  being  subjected  to  further  pressure,  furnishes 
the  juice  which  gives  the  rose-coloured  wines.  The  must,  white  or 
rosy,  is  then  put  into  great  tuns,  in  which  fermentation  is  established. 
After  twenty-four  hours  the  must  or  wort  is  drawn  from  the  tun 
into  another,  which  is  filled  and  closed.  This  wine  is  drawn  and 
fined  three  times,  at  intervals  of  a month,  and  in  the  month  of  April 
it  is  bottled.  At  this  time  three  to  five  per  cent,  of  crystallised  or 
candied  sugar  is  added  to  the  liquid.  At  the  end  of  a few  months 
this  sugar  produces  fermentation  in  the  bottle,  which  increases  the 
richness  of  the  wine  in  alcohol  and  carbonic  acid  gas.  In  conse- 
quence of  the  expansive  force  of  the  gas  thus  evolved,  the  bo'ttles 
ought  to  be  well  corked,  and  the  corks  strongly  secured  with  iron 
w'ire.  Sometimes  a few  grains  of  rice  are  put  into  the  bottle  with  the 
wine,  which  induce  also  the  second  fermentation  we  have  described 
above.  The  pressure  of  the  carbonic  acid  has  the  effect  of  bursting 
about  ten  per  cent,  of  the  number  bottled ; the  consequence  has 
been  a special  manufacture  of  bottles  for  the  wines  of  Champagne, 
many  of  the  manufacturers  supplying  bottles  under  a warranty  that 
they  will  support  any  pressure  up  to  a certain  fixed  point.  The 
bottles  remain  full,  and  are  placed  in  horizontal  beds  for  six  months, 
without  being  disturbed.  But  during  this  period  fermentation 
has  produced  in  the  midst  of  the  liquor  a deposit  which  proves 
clearly  enough  that  fermentation  has  been  going  on.  It  is  necessary 
to  remove  this  deposit,  which  would  otherwise  destroy  the  transpar- 
ency of  the  liquid.  This  new  operation,  which  is  called  “ disgorging  ” 
( degorgement ),  is  one  of  extreme  delicacy.  The  operator  shakes  the 
bottle,  so  as  to  detach  the  deposit  from  it,  and  replaces  it  gently  in  a 
vertical  position,  the  mouth  downwards.  The  deposit  thus  descends 
to  the  neck  of  the  bottle ; if  it  is  rapidly  uncorked  in  that  position 
the  pressure  of  the  liquor  expels  the  deposit.  The  great  delicacy  of 
this  operation  lies  in  the  necessity  of  losing  the  least  Dossible  quantity 
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of  gas  and  wine.  The  Champagne  cellerman  performs  the  difficult 
operation  with  great  address. 

The  Liqueurs  of  the  Vine  are  those  which  after  fermentation 
preserve  a great  part  of  their  sugar.  It  is  chiefly  in  the  countries  ol 
the  South  of  Europe— in  Italy,  Spain,  and  the  South  of  France— 
that  these  wines  are  prepared.  To  obtain  1 okay,  for  example,  the 
proportion  of  sugar  is  increased  by  leaving  the  most  choice  grapes  to 
get  thoroughly  ripe,  even  to  the  extent  of  being  slightly  touched  with 
frost ; and  even  by  placing  them,  after  being  cut,  upon  frames  to  dry, 
in  order  that  the  water  may  evaporate  in  part,  thus  increasing  the 
saccharine  richness  of  the  must. 

Various  other  substances  besides  alcohol  are  formed  during  the 
fermenting  of  grape  juice.  Of  these  the  bouquet,  most  abundant  in 
the  Clarets  of  Bordeaux,  but  varying  in  character  in  different  wines, 
gives  to  them  their  distinctive  odours.  The  vinous  odour,  however, 
common  to  all  wines,  is  due  to  oenanthic  ether,  perhaps  the  most 
volatile  constituent  of  wine.  The  alcoholic  richness  of  wines  is 
very  variable,  as  the  following  table  of  the  natural  strength  of  wines 
will  show : — 

port 20  per  cent,  of  alcohol. 

Sherry,  or  Lachryma-Christi  ...  17  ,,  », 

Malaga  and  White  Sauterne  . . . 15  ,,  „ 

Vin  de  Baume 12'2  ,,  ,, 

Volney,  Rhine  Wine,  and  Frontignan  11  „ ,, 

Tokay 9'1  >>  >» 

It  is  alcohol  which  gives  to  wines  their  intoxicating  quality. 
Tannin  gives  them  astringency,  which  is  corrected  by  many  finings, 
which  withdraw  a portion  of  the  tannin  in  combination  with  the 
albumen  or  gelatine  employed.  The  acids  are  acetic  and  tartaric 
acid,  the  last  in  the  form  of  potassium  bitartrate,  or  cream  of  tartar, 
which  latter  gives  wine  its  tartness.  Potassium  bitartrate  is  soluble 
in  water,  but  not  in  alcohol;  its  solubility  in  a mixture  of  the 
two  depends  upon  their  proportions.  In  the  fermentation  of  wine, 
therefore,  as  the  alcohol  increases,  there  arrives  a point  when  the 
tartar  begins  to  crystallise  out.  As  the  cream  of  tartar  is  gradually 
deposited  in  the  tuns  or  in  bottles,  it  follows  that  the  wines  in  time 
lose  much  of  their  acidity.  In  aging  they  lose  also  much  of  their 
colouring  matter,  and  take  the  tint  which  is  called  pelure  d'oignon  in 
France. 

The  PiTTOSPORACETE  are  chiefly  trees  or  shrubs  of  Australia, 
Africa,  New  Zealand,  Norfolk  Island,  China,  Japan,  and  the  ad- 
jacent islands.  The  berries  of  Billardiera  mutabilis  are  edible ; 
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the  fruit  is  green  and  cylindrical,  becoming  a pale  amber  colour 
when  ripe. 

The  Olacace>e,  trees  or  shrubs,  often  spiny,  are  a small  order 
consisting  of  tropical  or  hardy  tropical  shrubs  of  the  East  Indies, 
New  Holland,  and  Africa,  with  one  of  the  West  Indies,  and  a few  oi 
the  Cape  of  Good  Hope. 

The  Cyrillace^e  are  evergreen  shrubs,  with  simple,  non-stipU' 
late  leaves,  all  inhabitants  of  North  America,  and  of  little  general 
interest. 


Alliance  XVII. — Ericales. 

Flowers  dichlamydeous ; ovary  symmetrical ; placentas  axile ; 
stamens  definite  ; embryo  enclosed  in  copious  fleshy  albumen. 


Flowers  polypetalous ; stamens  all  perfect,  monadelp'-ous ; anthers  two-\ 
vith  a long  membranous  connective. 


I.  Humiriaceie. 


celled,  with  a long  membranous  connective.  $ 

Flowers  monopetalous  ; stamens  all  perfect,  free  ; seeds  with  a firm  skin ; ) j j EDacr;dai  ese 
anthers  one-celled,  opening  longitudinally.  ) * Pacn 


Flowers  half-monopctalous  ; stamens  all  perfect,  free ; seeds  with  a loose  } T , T p , 
skin  ; embryo  at  the  base  of  the  albumen.  ) 1 ' ^ 

Flowers  polypetalous  ; stamens  half-sterile  and  scale-like,  free ; seeds 
with  a firm  skin. 

Flowers  half-monopetalous  ; stamens  all  perfect,  free ; seeds  with  a loose  > y Monotroriace* 
skin  or  wing  ; embryo  at  the  apex  of  the  albumen.  ) ' 

Flowers  monopetalous  ; stamens  all  perfect,  free;  seeds  with  a firm  or  I yj  jrrjcacca. 
loose  skin  ; anthers  two-celled  opening  by  pores.  5 


IV.  Francoacese. 


The  Humiriace.®  are  trees  or  shrubs  yielding  a balsamic  juice,  : 
all  natives  of  the  tropical  parts  of  America.  The  balsam  yielded  by  \ 
Humirium  floribundum  is  a yellow  liquid,  called  Balsam  of  Umiri, 
resembling  the  Copaiva  and  Balsam  of  Peru. 

The  Epacriijace/E,  are  small  trees  and  shrubs,  remarkable  for 
the  great  beauty  of  their  flowers  and  the  singular  structure  of  their 
leaves,  which  are  alternate,  rarely  opposite,  stalked,  and  sometimes 
entire  or  serrated,  dilated  at  their  base,  overlapping  each  other  and 
half  sheathing  their  stem,  without  a midrib,  but  with  veins  radiating 
from  the  base.  The  flowers,  generally  monopetalous,  are  white  or 
purple,  borije  in  spikes  or  terminal  racemes.  All  the  fruit-bearing 
section,  such  as  the  Australian  Cranberries  ( Lissanthe  sapida),  are 
esculent,  but  the  seeds  are  large,  and  the  pulpy  covering  too  thin  to 
be  very  available  for  food.  The  Tasmanian  Cranberry  ( Astroloma  , 
humifusum)  is  found  all  over  that  colony ; the  fruit,  generally 
greenish-white  in  hue,  is  sometimes  slightly  red,  and  about  the  size 
of  a Black  Currant,  consisting  of  a viscid  pulp,  apple  flavoured,  and 
enclosing  a large  seed  ; it  grows  singly  on  a trailing  stem.  The 
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native  Currant  (Leucopogon  Richei ) is  a large,  densely-fohaged  shrub, 
growing  on  the  sea-coast  to  the  height  of  seven  feet ; the  bernes 
small  and  white.  A French  naturalist,  named  Riche  who  accom- 
panied the  expedition  in  search  of  La  Perouse,  was  lost  for  three 
days  on  the  south  coast  of  Australia,  and  supported  himselt  chiefly 
upon  the  berries  of  this  plant. 

The  Epacridacece  scarcely  differ  from  the  small-leaved  genera  of 
Ericacae  either  in  habit  or  character,  except  that  in  the  former  the 
anthers  are  one-celled.  Dr.  Brown  was  the  founder  of  the  order; 
and  his  reason  was  that  the  family  of  the  Encacese  is  now  so  vast 
that  it  seems  to  constitute  a class  rather  than  an  order.  ‘ I may, 
therefore,”  he  says,  “be  allowed  to  propose  another  order, 
Epacridacece , which  is  truly  natural,  although  it  depends  upon  the 
single  character  of  the  unusual  simplicity  of  the  anthers — a character, 
however,  which  is  of  the  greater  value  as  being  opposed  to  the 
two-celled  anthers  of  Ericacaz,  which  are  generally  divided  and  fur- 
nished with  appendages.  The  propriety  of  the  measure  is  more- 
over confirmed,  not  only  by  the  number  of  Epaciidce,  large  as 
it  is,  but  also  by  their  geographical  position,  for  all,  as  far  as  we 
know  them  at  present,  are  inhabitants  of  Australia  and  Polynesia 

countries  in  which  not  more  than  one  or  two  species  of  Ericacea. 

are  found.” 

The  Ericaceae,  or  Heaths  (Fig.  41 1),  are  small  trees,  shrubs,  or 
under-shrubs,  with  rigid  evergreen  leaves,  whorled  or  opposite,  and 
without  stipules.  Some  few  species  are  natives  of  Europe , several 
of  the  genera,  such  as  the  Heaths,  Lings,  Azalea,  Andromeda , and 
Arbutus,  having  representatives  in  the  British  Flora.  But  the 
country  of  the  Heaths  is  the  Cape  of  Good  Hope,  where  immense 
tracts  of  country  are  covered  with  them.  The  Tree  Heath  ( Erica 
arborca)  belongs  to  the  region  of  the  Mediterranean,  overshading  all 
other  Heaths  by  its  height,  which  sometimes  reaches  to  sixteen  or 
eighteen  feet.  Its  flowers  are  numerous,  and  their  sweet  odour 
diffuses  itself  to  a great  distance.  The  Broom-Heath,  or  Ling 
( Calluna  vulgaris)  takes  its  name  from  the  humble  use  to  which 
it  is  applied ; it  grows  in  woods,  and  in  sterile  and  uncultivated 


lands. 

The  Heaths  have  regular  flowers ; the  calyx  is  monosepalous,  and 
divided  into  four  parts ; the  corolla  varies  in  form  from  globular,  or 
pitcher-shape,  to  tubular,  bell,  or  rather  patera-shaped,  presenting 
four  lobes  alternating  with  the  divisions  of  the  calyx.  The  corolla 
does  not  carry  the  eight  stamens  which  compose  the  andrcecium; 
these  are  inserted  upon  the  receptacle.  The  pistil  is  composed  of 
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a superior  ovary  surmounted  by  a very  erect  style,  and  a dilated 
stigma.  1 he  ovary  is  four-celled,  and  in  the  internal  angle  of 
each  cell  the  placenta  is  placed,  charged  with  anatropal  ovules.  The 

fmit  is  capsular,  opening  loculicidaUy.  The 
seeds  are  oval,  reticulated,  having  an  erect 
embryo  in  a fleshy  albumen. 

Along  with  the  Heaths  are  ranged  the 
Azaleas,  Kalmias,  and  Rhododendrons,  pro- 
ducing flowers  unequalled  for  their  beauty  in 
the  whole  vegetable  world.  For  richness  of 
colouring,  elegance  and  variety  of  form,  deli- 
cacy of  texture,  and  minute  perfection  of 
corolla,  the  Heaths  stand  unrivalled.  In 
the  northern  parts  of  the  island,  Heather  or 
Ling  ( Callutia  vulgaris),  mingling  with  other 
species,  covers  vasts  tracts  of  country;  its 
hues  of  purple,  red,  and  pink  having  the 
most  brilliant  effect.  A cultivated  variety  of 
this  species,  with  double  flowers,  is  extremely 
beautiful ; and  the  flowers  of  Erica  carnea  are 
the  earliest  harbingers  of  spring. 

The  Strawberry-tree  {Arbutus  Unedo), 
whose  ripe  red  fruit  of  the  past  year  is  borne 
in  the  autumn  on  the  same  branch  which 
supports  the  drooping  panicled  cluster  of 
flowers  of  the  present,  is  one  of  the  most 
agreeable  objects  in  Nature. 

The  trailing  Azalea  procumbens  of  the 
Scottish  mountains,  with  leafy  branches, 
tortuous  stem,  and  small  elliptical  leaves 
with  revolute  margins,  five-parted  purple 
calyx,  and  bell-shaped  corolla,  is  a pleasing 
object  on  the  hill-side.  In  the  Western  hemi- 
sphere, ranging  from  Canada  to  Georgia, 
A.  viseosa  grows  from  three  to  eight  feet  in  exquisite  beauty,  with 
deliciously  fragrant  whitish  tubular  flowers.  The  finest  of  the 
American  species  is  A.  arborescens,  described  by  Pursh  as  rising 
from  ten  to  twenty  feet,  on  rivulets  near  the  Blue  Ridge,  in  Penn- 
sylvania, forming,  with  its  elegant  foliage  and  large  abundant  rose- 
coloured  flowers,  the  finest  ornamental  shrub  with  which  he  was 
acquainted.  The  Chinese  Azalea  {A.  sinensis)  has  downy  leaves, 
glaucous  underneath,  silky  flowers,  bell-shaped,  with  broadly  ovate 


Fig  41 1. 
Heath  (Erica). 
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segments,  wavy,  and  the  upper  one  dotted  after  the  manner  of 
the  Rhododendrons.  A.  indica , again,  forms  a bush  two  to  six 
feet  high,  with  drooping  branches,  leaves  deep  brownish  green, 
and  half  evergreen,  with  large  showy  and  brilliantly-marked 
flowers.  But  these  sink  into  insignificance  when  compared  with  the 
gorgeous  specimens  which  are  produced  in  hundreds  at  our  flower 
shows;  pyramids,  domes,  and  clusters,  are  there  presented  with 
flowers  of  every  hue,  in  such  profusion  as  to  be  almost  oppressive, 
and  one  sighs  for  a glimpse  of  native  heath  as  a relief  from  the 
gorgeous  picture,  though  it  should  be  but  a hill-side  covered  with 
Calluna  vulgaris. 

Rhododendrons  differ  from  Heaths  chiefly  in  having  ten  instead 
of  five  stamens,  and  in  the  foliage  being  hard  and  evergreen.  The 
first  of  the  species  introduced  seems  to  have  been  from  Asia  Minor, 
whence  Rhododendron  ponticum  was  obtained ; but  the  species  intro- 
duced from  the  Sikkim  Himalayas  excel  all  others  in  beauty,  and 
variety  of  form  and  colour. 

The  Kalmias  are  evergreen  shrubs,  with  a small  five-parted  calyx, 
cup-shaped  corolla  with  angular  open  limb,  and  a five-celled  and 
many-seeded  capsule ; when  in  blossom  their  elegant  flowers  give 
them  a beautiful  appearance,  but  they  are  said  to  be  poisonous. 
Kalrnia  latifolia  yields  a nectarous  juice,  eagerly  sought  after  by  bees 
and  wasps,  but  the  honey  formed  from  it  is  said  to  be  poisonous  ; 
and,  swallowed  by  itself,  it  is  said  to  have  dangerously  intoxicating 
properties. 


Alliance  XVIII. — Rutales. 

Flowers  rnonodichlamydeous,  symmetrical ; placentas  axile ; calyx 
ami  corolla  imbricated ; stamens  definite ; embryo  with  little  or  no 
albumen  : — 


Fruit  consolidated,  succulent,  indehiscent ; petals  imbricated  sta- 
mens free,  or  nearly  so  ; leaves  dotted. 

Fruit  consolidated,  hard,  dry,  somewhat  valvular  : petals  valvate  . 
stamens  free ; leaves  generally  dotted. 


I.  Aurantiacesu. 
II.  Atr.yridacea;. 


Fruit  consolidated,  capsular;  stamens  deeply  monadelphous  or  free:") 
Meeds  numerous,  winged.  } 


III.  Cedrclacex. 


Fruit  consolidated,  berried,  or  capsular’  stamens  deeply  monadelphous ; 
seeds  few,  wingless  j leaves  dotless. 

Fruit  apocarpous : ovule  single,  suspended  by  a cord  rising  from  the 
base  of  the  carpel. 

Fruit  apocarpous ; ovules  collateral,  ascending,  orthotropal,  sessile 


IV  Meliacea:. 


V.  Anacaruiaceui 
VT  Oumaiac  .r 
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Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp  separating  in 
two  layers  ; ovules  sessile,  pendulous  ; flowers  hermaphrodite. 

Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp  separating  in 
two  layers ; ovules  sessile-pendulous  ; flowers  polygamous. 

Fruit  finally  apocarpous,  one-seeded,  with  the  pericarp  not  laminating, 
and  a succulent  conical  torus. 


VII.  Rutaceae. 

VIII.  Xanthoxyla- 
ceac. 

IX.  Ochnacear. 


Fruit  finally  apocarpous,  one-seeded,  with  the  pericarp  not  laminating, "i 
and  a dry  inconspicuous  torus  ; albumen  wanting ; leaves  alternate,  with-  r X.  Simarubacex. 
out  stipules.  ) 

Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp  not  laminating, 
and  a dry  inconspicuous  torus  ; albumen  present ; leaves  opposite  with 
stipules. 

Fruit  finally  apocarpous,  many-seeded  ; flowers  polypetalous.  . . XII.  Elatinacea. 

Fruit  finally  apocarpous,  many-seeded;  flowers  apetalous,  very  imO  xill.  Podostemace* 
perfect.  5 


XI.  Zygophylla- 
ceae. 


The  most  important  plants  of  the  natural  order  Aurantiace.* 
are  those  belonging  to  the  genus  Citrus. 

The  Orange  ( Citrus  Aurautium),  so  well  known  and  highly 
appreciated  as  a fruit,  comes  from  a fine  evergreen  tree,  originally 
from  Asia,  and  probably  from  Northern  India.  It  is  now  largely 
cultivated  in  all  the  warm  countries  of  the  globe.  Its  glossy 
leaves  are  compound,  with  one  leaflet,  which  is  terminal  on  a 
winged  leafy  footstalk,  and  are  oval  or  lanceolate,  and  entire. 
When  examined  through  a strong  light  these  leaves  present  little 
bright  spots,  which  are  minute  cavities  full  of  an  odorous  volatile 
oil.  Its  flowers,  the  elegance  and  delicate  perfume  of  which  are 
so  well  known,  are  composed  of  a somewhat  bell-shaped  calyx, 
a corolla  with  three  to  five  petals,  broad  at  the  base,  sometimes 
slightly  combined,  inserted  on  the  outside  of  a hypogynous  disc ; 
the  stamens  double,  or  any  multiple  of  the  number,  are  united 
into  several  bundles.  The  fruit  we  need  not  describe ; it  is 
separated  by  membranous  divisions  into  many  cells  (Fig.  412),  con- 
taining seeds  at  their  inner  angle,  it  is  filled  with  soft  and  juicy 
pulp,  sweet  and  slightly  acid. 

There  are  numerous  varieties  of  the  Orange ; the  best  are  the 
China,  the  Maltese,  the  Lisbon,  and  St.  Michael’s,  and,  later  in  the 
season,  an  excellent  variety  comes  from  Valentia.  The  St.  Michael’s 
should  be  small,  and  flattened  at  the  ends,  with  a thin  smooth  rind, 
the  glands  small,  and  the  flesh  a light  coloured  pulp  without 
seeds  ; but  many  coarse  varieties  come  to  market.  Those  from 
Valentia  resemble  St.  Michael’s.  Lisbon  and  Malta  Oranges  are 
larger,  thicker  in  the  rind,  with  glands  ; but  the  China  Orange,  when 
obtained  of  the  best  variety,  excels  all  others  for  delicate  flavour  and 
aroma  and  sugary  juice.  The  skin  of  this  variety  is  always  smooth 
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and  shining,  and  so  thin  that  it  is  separated  with  difficulty  from  the 
flesh.  The  St.  Michael’s  is  probably  a variety  of  this  orange.  The 
Bitter  or  Seville  Orange  is  the  fruit  of  Citrus  Bigaradia,  but  there  are 
many  varieties.  This  is  the  plant  from  which  the  delicate  condiment 
orange  marmalade  is  prepared,  and  from  which  orange-flower  water 
is  produced. 

The  Orange  is  extensively  cultivated  in  order  to  extract  from  its 
flowers  and  leaves  the  essential  oil  which  they  contain.  In  the 


Fig.  412.— Section  of  an  Orange. 


South  of  France,  but  especially  in  Provence  and  Nice,  the  Orange  is 
largely  and  successfully  cultivated.  In  the  South  of  Italy,  about 
Sorrento,  whole  forests  of  Oranges  exist,  the  fruit  of  which  is 
carefully  harvested.  Lamartine  sings— 

“ On  the  sonorous  shore,  where  the  sea  of  Sorrento, 

At  the  foot  of  the  Orange  unrolls  its  blue  wave.” 

The  Orange  sometimes  attains  great  age  and  dimensions.  In  the 
orangery  of  Versailles  a magnificent  Bitter  Orange  (C.  Bigaradia), 
familiarly  called  “ the  Great  Constable,”  is  known  to  be  450  years 
old ; its  trunk  is  thirty  inches  in  circumference ; it  is  growing  with 
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its  roots  in  a large  box.  It  was  planted  in  1421  by  the  gardener 
of  the  Queen  of  Navarre,  and  came  from  Chantilly.  In  1532, 
Francis  I.,  having  confiscated  all  the  property  of  the  Constable 
of  Bourbon,  Lord  of  Chantilly,  who  had  been  driven  into  open 
rebellion,  had  the  precious  tree,  which  was  quite  unique  in  France, 
transported  to  his  orangery  at  Versailles,  where  it  remains  in  a highly 
flourishing  state.  The  orange  tree  at  the  convent  of  S.  Sabina,  at 
Rome,  dates  from  the  year  1200.  It  is  about  thirty-three  feet  in 
height.  At  Nice  there  was  in  1789,  according  to  Risso,  a tree  which 
usually  bore  upwards  of  5,000  oranges,  and  was  more  than  fifty  feet 
high,  with  a trunk  which  it  took  two  men  to  grasp. 

The  substance  to  which  odoriferous  plants  owe  the  qualities 
which  render  them  so  useful  at  the  toilet  is  a volatile  oil.  It  happens 
sometimes  that  distinct  oils  exist  in  the  same  plant  Let  us  take  the 
Orange,  for  example.  The  essence  drawn  from  the  flowers  of  the 
Orange  is  very  different  from  that  furnished  by  the  leaves.  The 
essence  furnished  by  the  leaf  differs  again  from  that  produced  by 
the  fruit.  The  volatile  oil  is  contained  in  the  vesicles  or  cells  which 
pervade  all  its  parts ; and  so  completely  are  these  enclosed,  that  the 
plants  may  be  dried  without  divesting  them  of  the  odorous  principle, 
which  still  remains  in  the  cavities.  In  other  cases,  particularly  an 
the  flowers,  the  essence  is  volatilised  at  the  rate  at  which  it  is 
oroduced. 

The  mode  of  extracting  these  essences  varies  according  to  their 
nature  and  condition.  Some  of  them  may  be  extracted  by  simple 
pressure.  This  may  be  done  with  the  essential  oils  of  the  Citron  and 
the  Orange,  which  reside  in  the  rind  or  envelope  of  the  fruit.  They 
are  reduced  to  a pulp,  adding  water  afterwards  to  the  liquor  produced 
by  pressure,  when  the  oil  will  swim  on  the  surface.  But  the  greater 
part  of  these  essences  are  obtained  by  distillation.  This  process  is 
performed  by  placing  the  leaves,  flowers,  or  fruits  of  plants,  with  a 
sufficient  quantity  of  water,  in  an  alembic  or  still.  The  essential  oils 
only  enter  into  ebullition  at  a higher  temperature  than  water,  since 
their  point  of  ebullition  rises  to  343  0 F.  Nevertheless,  the  vapour  of 
the  essential  oils  diffuses  itself  in  the  steam  which  fills  the  alembic, 
which  is  condensed,  and  a new  supply  of  steam  succeeds,  which  in  its 
turn  is  saturated  with  the  vapour  of  the  oil.  In  this  manner  we  can 
explain  the  rapid  and  continued  evaporation  of  oils  which  only  enter 
into  ebullition  at  3430  F.  in  steam,  which  has  itself  only  a temperature 
of  212°  F.  In  order  to  increase  the  temperature  of  the  water,  marine 
salt,  a solution  of  which  boils  at  228°  F.,  is  added.  This  has  the 
eflect  of  increasing  the  evaporation  of  the  oil.  But  the  practice  has 
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its  disadvantages,  and  in  order  to  prevent  the  plants  from  being 
burnt  by  coining  into  contact  with  the  bottom  of  the  still,  it  is  usual 
to  place  in  it  a diaphragm  pierced  with  holes,  which  supports  the  bed 
of  leaves  or  flowers  being  distilled.  The  steam  which  is  thus  con- 
densed in  the  worm  of  the  alembic  is  a mixture  of  water  and  essential 
oil,  of  which,  however,  the  oil  forms  only  a small  part.  In  order  to 
separate  the  two  liquids,  and  secure  the  oil,  a very  ingeniously-con- 
ceived vase,  known  as  the  Florentine  receiver,  is  employed.  1 his  vase 
separates  the  oil  from  the  water  on  the  simple  principle  of  their 
respective  specific  gravities.  Oil  is  lighter  than  water,  consequently 
it  floats  on  the  surface ; and  if  the  mixed  liquid  is  received  in  a vase 
or  jar  having  a siphon  tube  rising  from  the  bottom,  but  whose  highest 
part  is  placed  at  a lower  level  than  that  of  the  neck  of  the  vase,  as 
long  as  the  united  liquid  flows  from  the  still,  the  water  will  sink  to 
the  bottom  of  the  receiver  and  flow  off,  while  the  oil  will  accumulate. 

The  essential  oils  obtained  by  distillation  from  the  Orange  dissolve 
readily  in  fatty  oils  or  alcohol,  but  very  imperfectly  in  water.  The 
condensed  water,  however,  which  passes  over  with  the  oil,  is  a true 
watery  solution  of  the  essences  ; in  short,  orange-flower  water.  It  is 
very  subject  to  putrefaction,  which  is  indicated  by  the  appearance  of 
flocculent  flaky  matter  accumulating  at  the  bottom  of  the  vessel  in 
which  it  is  kept.  But  a large  proportion  of  the  essences  used  by  the 
perfumer  are  not  made  by  distillation  at  all ; they  are  extracted  from 
plants  through  the  agency  of  fat.  At  the  season  when  the  flowers 
are  in  bloom,  clarified  fat — generally  lard  —is  melted  in  a water-bath, 
such  as  a double  glue-pot,  and  as  many  flowers,  such  as  those  of 
Jasmine,  Orange,  or  Rose,  as  it  will  saturate,  are  put  into  it.  These 
are  allowed  to  remain  in  contact  with  the  flowers  for  twenty-four 
hours,  at  a temperature  just  sufficient  to  keep  the  fat  liquid.  The 
fat  is  then  strained  off  from  the  flowers.  It  is  strongly  scented,  and 
the  flowers  have  nearly  lost  their  perfume.  The  same  fat  is  melted 
again,  and  an  equal  quantity  of  fresh  flowers  is  added,  and  allowed 
to  remain  in  contact  with  it.  The  process  being  repeated,  in  all 
seven  times,  the  fat,  in  the  end,  becomes  very  highly  scented,  and  is 
ready' for  exportation  as  a “pomade.”  The  same  process  is  applicable 
to  all  plants  abounding  in  essential  oil.  To  obtain  the  spirituous 
essence  or  tincture,  suitable  as  a perfume  for  the  handkerchief,  this 
pomade  is  macerated  in  spirit  of  wine,  which  dissolves  from  it  the 
greater  portion  of  its  perfume  oil ; what  remains,  however,  is  sufficient 
to  render  the  grease  a rich  pomatum  for  the  hair.  This  simple  and 
perfect  process  is  quite  within  the  reach  of  the  cottager,  who  may 
thus,  even  in  England,  make  her  own  perfumes,  and  those,  too,  of  a 
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very  superior  quality — far  better,  in  fact,  than  can  be  obtained  by 
distillation.  Fat  has  wonderful  powers  as  an  absorbent,  as  any  lady 
having  a greenhouse  full  of  strongly-scented  plants  may  prove.  Let 
her  suspend  glass  plates,  smeared  with  inodorous  fat,  in  the  vicinity 
of  her  scented  flowers,  and  they  will  be  found  to  absorb  no  small 
portion  of  the  perfume. 

The  Amyridace.*  are  trees  and  shrubs  abounding  in  balsamic 
resins,  and  having  all  the  appearance  of  Oranges,  even  to  their  dotted 
leaves,  but  the  fruit  forms  a shell  whose  husk  eventually  splits  into 
valve-like  segments.  The  few  known  species  are  natives  of  tropical 
India,  Africa,  and  America.  The  frankincense  of  Arabia  is  said  to 
be  the  produce  of  Boswellia  serrata.  The  Balsamodendron  Rfyrrha, 
a dwarf  shrub  of  Arabia,  yields  the  myrrh  of  Mecca ; and  most  plants 
of  the  order  yield  resins  and  balsams  of  great  commercial  and 
officinal  value. 

The  Anacardiace/E  include  the  Cashews.  Pistachio,  vcra , a 
tree  fifteen  feet  high,  originally  from  Syria,  yields  the  fruit  so 
much  esteemed  as  the  Pistachio  Nut.  Gum  mastic  is  drawn  from 
P.  Lcntiscus.  The  leaves  of  Rhus  coriaria  (the  Sumach)  are  used  for 
tanning.  The  order  generally  yields  resinous  products  of  consider- 
able commercial  value. 

The  Rutace.'e  agree  with  the  Aurantiacese  in  having  dotted 
leaves,  definite  stamens,  and  a fleshy  disc.  The  plants  of  this  order 
emit  an  offensive  odour  from  the  glands  which  cover  them.  In  the 
case  of  some  of  the  genus  Dictamnus  the  glands  are  filled  with 
volatile  oil,  and  in  hot  weather  the  surrounding  atmosphere  becomes 
so  charged  with  it  that  a light  coming  in  contact  will  inflame  the  air. 

The  XANTHOXYLACEi'E  are  tropical  plants,  mostly  of  America, 
and  all  possess  in  various  degrees  aromatic  and  pungent  properties. 

“ The  Simarubace^e,  or  Quassias,  are  known,”  says  A.  de  Jussieu, 
“ from  all  the  rutaceous  plants,  by  the  co-existence  of  these  characters 
— namely,  ovaries  with  but  one  ovule ; indehiscent  drupes,  exalbu- 
minous  seeds,  a membranous  integument  to  the  embryo,  and  by  the 
radicle  being  retracted  within  thick  cotyledons.”  lhe  plants  of  the 
order  are  intensely  bitter — so  bitter  that  the  larva  of  a species  of 
Pti/ius,  which  attacked  other  dried  specimens,  refused  to  attack 
Simaruba  versicolor. 

Alliance  XIX. — Geraniales. 

Flowers  monodichlamydeous,  symmetrical;  placentas  axile;  calyx 
imbricated ; corolla  twisted ; stamens  definite ; embryo  with  little  or 
no  albumen. 
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Flower?  symmetrical ; styles  distinct ; carpels  longer  than  the  torus  ; seeds  ) j Linacese. 
with  little  or  no  albumen.  . < 

Flowers  regular,  asymmetrical,  with  a permanent  cup-like  involucre;)  n chl*nace:c. 
stamens  monadelphues  ; albumen  abundant.  ^ 

Flowers  symmetrical  ; styles  distinct;  carpels  longer  than  the  torus;)  jj j Oxalidacese. 
seeds  with  abundant  albumen.  . ^ 

Flowers  very  irregular  and  unsymmetrical,  without  an  involucre;  stamens)  1V  Halsaminacexe. 
distinct ; seeds  exalbuminous.  ^ 

Flowers  usually  symmetrical : styles  and  carpels  combined  round  a long  ) y Geraniaceae. 
beaked  torus.  * 

The  LinaCE/e,  or  Flaxes,  are  a small  order  of  annual  plants, 
useful  alike  for  their  fibre,  the  tenacity  of  which  renders  it  invaluable, 
and  their  seeds,  which  yield  by  expression  the  linseed-oil  of  com- 
merce. Their  leaves  are  alternate,  free  from  all  trace  of  volatile 
secretions,  and  destitute  of  stipules  ; the  stem  incapable  of  disarti- 
culation. The  plants  of  the  order  are  distributed  throughout  the 
temperate  regions  of  the  eardi,  particularly  along  the  shores  of  the 
Mediterranean,  in  Europe  and  Africa ; but  the  flax-plant  ( Liman 
usitatissimum)  is  supposed  to  be  a native  of  the  great  plateau  of 
Upper  Asia,  whence  it  was  introduced  into  Europe.  It  is  this 

which  furnishes  man  with  his  first  and  last  clothing.  From  the  time 
of  Moses  it  was  cultivated  on  a great  scale  in  the  plains  of  Egypt ; 
under  the  Roman  emperors  the  Egyptians  were  renowned  for  their 
linen  fabrics.  It  soon  spread  over  France,  Germany,  and  other 
European  countries,  but  in  our  times  it  has  been  most  fully 
developed  in  Flolland,  Belgium,  and  the  North  of  France.  In 
Britain  it  seems  to  have  become  the  speciality  of  the  North  of 
Ireland.  It  is  the  only  species  of  the  order  cultivated,  and  is  much 
more  delicate  in  appearance  than  the  Cannabis , or  Hemp-plant. 
It  branches  out  towards  the  summit,  and  carries  its  alternate 
leaves  at  an  acute  angle.  Its  flowers  are  of  fine  blue ; the  fruit  a 
capsule  containing  ten  small  seeds.  When  the  plant  becomes 
yellowish,  and  its  capsules  begin  to  open  and  its  leaves  to  fall,  which 
usually  happens  at  the  end  of  June,  it  is  at  its  maturity.  It  is 
gathered  by  tearing  it  up  by  the  roots,  and  laid  on  the  earth ; after 
twenty-four  hours  it  is  bound  up  into  small  bundles,  which  are  placed 
on  end  to  dry.  In  preparing  the  fibre,  it  is  placed  under  water  for  a 
sufficient  time  to  destroy  the  non-textile  part  of  the  stem  by  a species 
of  fermentation  or  decomposition. 

The  Chl/enace.'e  are  all  natives  of  Madagascar,  of  whose  uses 
little  is  known,  but  they  present  some  curious  anomalies  to  the 
botanist,  along  with  remarkably  showy  flowers,  usually  red  in  colour, 
borne  in  racemes  or  panicles. 

The  OxALiDACEAt,  or  Wood  Sorrels,  sometimes  arranged  among 
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the  Crane’s-bills,  have  regular  flowers,  beakless  fruit,  albuminous 
seeds,  and  a general  tendency  to  form  compound  leaves.  They  are 
plentiful  in  tropical  and  temperate  America,  and  the  Cape  of  Good 
Hope,  but  thinly  diffused  in  colder  regions.  Almost  all  the  species 
are  distinguished  by  acidity,  owing  to  the  presence  of  oxalic  acid. 
Some  are  bitter  and  stimulating.  The  tubers  of  some  contain  a 
considerable  quantity  of  starch.  The  species  best  known  to  us  is 
the  common  Wood  Sorrel  (Oxalis  Aeetosel/a),  abundant  in  the  moist 
and  shady  woods  in  this  and  other  European  countries ; it  is  one  of 
the  most  elegant  of  our  wild  flowers,  and  the  grateful  acid  of  its 
leaves  is  well  known.  It  was  called  of  old,  Allelujah,  and  Cuckoo’s 
Meat,  because,  says  old  Gerarde,  “when  it  springeth  forth,  the 
Cuckoo  singeth  most ; at  which  time  also  Allelujahs  were  wont  to 
be  sung  in  our  churches.” 

The  Balsaminace/E  are  best  known  by  the  Tmpatims  Balsamina 
of  floriculture  ; they  are  natives  of  India  especially,  and  are  remark- 
able for  their  unsymmetrical  flowers.  The  nature  of  the  parts  which 
constitute  this  irregularity  has  been  much  discussed  by  botanists. 
“ According  to  Roper  and  others,”  says  Dr.  Lindley,  “ two  mem- 
branous external  scales  and  a spur  alone  belong  to  the  calyx,  of 
which  the  two  other  sepals  are  usually  deficient  on  that  side  of  the 
flower  which  is  opposite  the  spur ; on  the  other  hand,  the  corolla 
consists  of  a large  upper  or  back  piece,  and  of  two  lateral  inner 
wings,  each  of  which  consists  of  two  petals.”  Kunth  considers  the 
large  back  piece  of  the  flower  to  be  composed  of  two  sepals,  and 
together  with  the  spur  and  exterior  scales  to  form  a five-leaved  calyx, 
while  he  finds  in  the  innermost  parts  a corolla  of  four  petals  united 
in  pairs,  and  he  assumes  the  fifth  petal  to  be  abortive. 

The  Geraniaceae,  Crane’s-bills,  Geraniums,  and  Pelargoniums, 
form  perhaps  the  most  popular  group  of  plants  of  the  whole  vege- 
table world.  They  are  herbaceous,  soft,  or  tumid  stemmed  plants ; 
the  young  stems  jointed,  and  separable  at  the  joints  ; the  leaves 
opposite  in  the  upper  part,  and  often  alternate. 

The  long  beak-like  torus,  round  which  the  carpels  are  arranged, 
and  the  membranous  stipules  at  the  joints  are  the  true  marks  of  the 
order.  The  Pelargoniums  are  chiefly  natives  of  the  Cape  of  Good 
Hope;  the  Geraniums  and  Erodiums,  of  Europe,  North  America, 
and  Northern  Asia. 

In  order  to  give  the  reader  some  idea  of  this  interesting  family, 
of  which  we  meet  with  examples  at  every  turn,  whether  we  happen 
to  be  in  town  or  country,  in  field  or  garden,  let  us  examine  in 
succession  the  genera,  Geranium , Er odium,  and  Pelargonium. 
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The  Geraniums,  or  Crane’s-bills,  have  a calyx  with  five  sepals,  a 
hypogynous  corolla  with  five  free  petals,  and  an  androecium  com- 
posed of  ten  stamens,  five  of  which  are  large  and  five  small.  The 
latter  are  exterior  and  opposite  to  the  petals  ; the  larger  stamens 
have  a nectarous  gland  at  their  base.  The  pistil  is  composed  of  an 
ovary  with  five  cells,  surmounted  by  a style,  dividing  into  five 


Fig  413. — Herb  Robert  ( Geranium  Roberiianum). 


stigmatic  branches.  Each  cell  of  the  ovary  contains  two  ovules. 
The  fruit  is  a Capsule  with  five  cells,  each  containing  by  abortion 
only  one  seed,  and  separating,  as  it  were  by  a spring  detached  from 
the  central  axis,  from  the  base  to  the  summit.  Under  its  integu- 
ments the  seed  encloses  an  embryo  without  albumen,  the  llexuous 
cotyledons  of  which  are  fitted  into  one  another.  Herb  Robert 
( Geranium  Roberiianum ),  Fig.  413,  is  frequently  met  with  in  hedge- 
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rows,  shaded  places,  and  on  old  walls.  It  flourishes  in  the  months 
of  April  to  August,  and  exhales  a strong  odour.  This  plant,  which 
was  once  used  in  medicine,  is  an  annual,  with  a diffused,  branch- 
ing, ascending,  or  straight  stem,  often  of  a reddish  colour.  It  is 
coated  with  long,  shaggy,  patulous  hairs,  glandular  at  their  summit. 
The  leaves  are  divided  into  three  to  five  petioled  segments.  The 

peduncles  are  longer  than 
the  leaves.  The  petals  are 
purple  in  colour,  veined  with 
white. 

The  Erodium , or  Stork's- 
bill,  one  species  of  which, 
the  Hemlock  Stork's-bill 
(E.  cicutarium ),  Fig.  414, 
with  pinnate  leaves,  is  very 
common  in  all  sandy  places, 
has  a corolla  and  calyx  like 
the  Geranium  ; but  of  the 
ten  stamens  five  are  abor- 
tive. These  are  small,  with 
flattened  filaments,  destitute 
of  anthers,  and  are  opposite 
to  the  petals  in  the  exterior 
whorl. 

Pelargonium  is  particu- 
larly remarkable  from  the 
irregularity  of  the  flowers. 
In  the  calyx  the  posterior 
sepal  is  prolonged  at  its  base 
by  a spur,  which  is  straight, 
hollow,  and  adhering  to  the 
Fig.  4M.— StorkVbiii  (. Erodium  cicutarium ).  peduncle.  'I'he  corolla  gene- 

rally bears  unequal  petals. 
The  upper  two  are  often  largest,  the  other  three  differ  from  each 
other.  As  tQ  the  andrcecium,  whilst  in  the  Erodium  the  exterior 
verticil  is  completely  abortive,  in  the  Pelargonium,  on  the  contrary, 
only  three  of  the  stamens  of  this  verticil  are  sterile.  1 he  Pelargo- 
niums are  indigenous  to  the  Cape  of  Good  Hope.  I hey  contain  a 
volatile  oil,  which  gives  them  a strong  odour,  sometimes  anything 
but  agreeable,  which  is  only  redeemed  by  their  beauty  of  form  and 
colour.  A great  number  of  species  are  cultivated,  to  which  horti- 
culture has  added  innumerable  varieties.  Amongst  others,  we  may 
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mention  Pelargonium  zonale,  the  leaves  of  which  are  marked  with 
a brownish  band,  and  the  petals  of  which  are  red  or  reddish-rose- 
coloured,  or  whitish ; Pelargonium  inquinans , the  viscous  leaves  of 
which  stain  the  fingers  with  brown,  and  the  petals  of  which  are  scarlet 
or  flesh-coloured ; and  Pelargonium  odoratissimum. 


Alliance  XX. — Silenales. 

Flowers  monodichlamydeous ; placenta  free,  central;  embryo 
curved  round  a mealy  albumen  ; pistil  syncarpous. 

Flowers  dichlamydeous,  symmetrical ; corolla  conspicuous  ; ovules ) , ... 

amphitropal ; leaves  opposite,  exstipulate.  ) ^aryophyilaceae. 

Flowers  dichlamydeous,  symmetrical ; corolla  rudimentary  ; ovules } rT  ...  , 

amphitropal;  stipules  scarious.  j lllece braccae. 

Flowers  dichlamydeous,  unsymmetrical ; sepals  2;  petals  5,  con- 1 ...  _ 
spicuous  ; ovules  amphitropal ; leaves  alternate,  succulent.  jlll.  1 ortulaceae. 

Flowers monochlamydeous  ; perianth  often  petaloid  : ovules  ortho- 1 ...  „ , 
tropal  j IV.  Polygonaccse. 

The  Caryophyllace.e  as  a group  possess,  with  the  exception  of 
the  Pinks  and  Carnations,  little  general  interest;  the  beauty  of 
form,  rich  colouring,  and  aromatic  fragrance  of  the  flowers,  render 
these  individuals  of  the  family  very  general  favourites.  The  order 
has  been  divided  into — 

Alstnece,  which  have  a polysepalous  calyx;  they  are  chiefly 
weeds,  the  best  known  being  the  common  Chickweed  ( Stellaria 
media),  of  which  birds  are  so  fond. 

Silenece,  which  have  a gamosepalous  calyx ; they  contain  the 
Pinks,  Carnations,  and  many  popular  plants. 

The  Pinks  are  herbaceous  plants  ; the  stem  branching  into  forks, 
with  tumid  joints;  the  leaves  simple,  opposite,  entire;  the  calyx 
tubular  with  five,  sometimes  four  teeth,  and  supplied  at  its  base  with 
two  or  several  bracts.  The  corolla  is  composed  of  five  free  hypo- 
gynous  petals,  with  lengthened  linear  claws,  and  crenulate  dentate 
limbs.  The  stamens  are  double  the  number  of  the  petals,  their 
anthers  bilocular,  and  attached  dorsally.  The  pistil  is  composed  of 
a unilocular  ovary,  enclosing  a great  number  of  curved  ovules,  and 
surmounted  by  two  very  slight  styles.  The  fruit  is  capsular,  opening 
at  the  summit  by  double  the  number  of  valves  there  are  styles. 

Many  hundred  varieties,  of  great  beauty  are  cultivated  as  florists’ 
flowers.  To  grow  them  in  perfection  is  quite  a speciality  in  cultiva- 
tion  The  Carnation  ( Dianthus  Caryophyllus)  has  red,  rose-coloured 
or  white  flowers,  sometimes  variegated  or  double.  The  qualities  of 
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the  Clove  Gillyflower,  as  it  is  sometimes  also  called  from  its  spice- 
like odour,  are  sung  by  Chaucer  : — 

“Tlier  springen  herbes,  grete  and  small, 

The  licoris  and  the  stetewall, 

And  many  a clove  giliflore, 

to  put  in  ale, 

Whether  it  be  moist  or  stale,” 


whence  another  of  its  popular  names,  “ Sops  in  Wine.” 

The  Sweet  William  ( Dian - 
thus  barbatus)  has  the  flowers 
in  compact  tufts,  and  protected 
by  slight  and  pointed  bracts,  of 
the  same  length  as  the  tube  of 
the  calyx.  The  Pink  ( Dianthus 
f>lu  mar  ins ) has  very  straight 
barbate  petals,  which  are  sweet- 
scented,  and  of  a pale  rose 
colour,  much  varied  by  culti- 
vation. Rousseau  says  in  one 
of  his  letters  : “ Have  you  seen 
the  Dianthus  superbus  ? At  all 
events  I will  forward  you  one. 
It  is  really  a most  beautiful 
flower,  with  a sweet  though 
somewhat  faint  odour.  I can 
collect  the  seed  very  easily,  for 
it  grows  in  great  abundance  in 
a meadow  which  is  just  under 
my  windows.  Only  the  horses 
of  the  sun  should  be  suffered 
to  pasture  on  such  plants  as 
these.” 

Amongst  other  species  be- 
longing to  the  family  of  the 
Caryophyllacecr.  we  will  mention 
the  following  : — the  Soapwort 
(Saponaria  officinalis ),  an  indi- 
genous plant,  the  roots  of  which 
contain  a soft,  gummy,  resinous 
matter,  which  makes  a lather 


Fig.  415. — Carnation  ( Dianthus  Caryophyllus). 


like  soap  in  water,  and  to  which  sudorific  medicinal  properties  are 
attributed ; many  extremely  beautiful  species  of  Lychnis ; L.  dioica , 
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which  the  traveller  frequently  meets  with  by  the  wayside;  L. 
Flos-eucu/i,  or  Ragged  Robin,  the  red  petals  of  which  are  deeply  cut. 
and  which  ornaments  our  fields  in  the  spring-time  ; Agrostemma 
coronaria,  the  Rose  Campion,  a garden  plant  with  purple  flowers  and 
whitish  downy  stem ; the  Corn  Cockle  (. Agrostemma  Githago),  which 
abounds  too  often  in  our  harvest-fields. 

To  the  Polygon  ace.®  belong  Buckwheat  ( Polygonum  Fagopyrum), 
Figs.  13 1 and  226,  and  the  different  species  of  Rhubarb  {Rheum). 


Alliance  XXI.— Chenopodales. 


Flowers  inconspicuous,  monochlamydeous ; placenta  free, 
central;  embryo  external,  curved  or  applied  to  the  surface  of  a little 
mealy  or  horny  albumen. 


Perianth  monophyllous ; base  of  the  tube  finally  indurated,  and  forming') 
a spurious  pericarp  ...  ■> 

Perianth  polyphyllous  ; stamens  alternating  with  perianth  segments,  or ) 
indefinite  : carpels,  several  or  one.  j 

Perianth  polyphyllous,  or  nearly  so;  stamens  opposite  perianth  seg- ) 
ments : anthers  often  one-celled  ; ovary  single,  often  several-seeded.  j 
Perianth  polyphyllous ; stamens  opposite  perianth  segments  ; anthers ) 
two-celled  ; ovary  single,  always  one-seeded.  j 


1.  Nyctaginaceae. 
II.  Phytolaccace®. 

III.  Amarantaccx. 

IV.  Chenopodiacea:. 


The  group  is  of  little  general  interest.  Nyctaginaceae  are 
natives  of  the  warmer  parts  of  either  hemisphere.  PhytolaccacEaE 
are  natives  of  inter-tropical  America,  Africa,  and  India.  Amaran- 
tacEaE  are  most  frequently  natives  of  the  tropics ; a few  are  natives 
of  Europe,  and  a considerable  number  of  Australia.  Chenopodiacfjf. 
include  many  of  our  vegetables,  as  Spanish  Orach,  the  Spinach 
(Spinacia  oleracea),  and  the  well-known  field  Beet  and  Mangold- 
wurzeL 


Alliance  XXII. — Piperales. 

Flowers  achlamydeous,  embryo  minute,  either  external,  or  just 
within  the  surface  of  a large  quantity  of  mealy  albumen. 

Carpel  solitary ; ovule  erect : leaves  opposite  or  alternate  .....  I.  Piperace®. 

Carpel  solitary  ; ovule  suspended  ; leaves  opposite II.  Chloranthncex. 

Carpels  several,  distinct ; ovule  erect ; leaves  alternate III.  Saururaccx. 

The  first  are  exclusively  confined  to  tropical  regions,  common  in 
America  and  the  Indian  Archipelago,  and  several  species  exist  at 
the  Cape  of  Good  Hope.  ChloranthacEaE  are  also  natives  of 
the  hottest  parts  of  India,  America,  and  the  West  Indies.  The 
Saururace/E  agree  in  habit  with  the  Peppers,  but  differ  in  the 
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compound  nature  of  the  pistil.  They  are  natives  of  North  America, 
China,  and  the  north  of  India,  growing  in  marshy  places. 


Stamens  adhering  to  calyx  or  corolla ; pistil  superior,  or  nearly  so. 


Flowers  monodichlamydeous  ; placentas  central  or  axile  ; corolla,  if 
any,  polypetalous  ; embryo  external,  curving  round  a mealy  albumen. 


Petals  absent ; calyx  gamosepalous  ; carpel  single,  finally  surrounded  ) ...  c i .. 
by  the  hardened  calyx.  ° j IV.  Scleranthace*. 

The  Basellace^  are  climbing,  herbaceous,  or  shrubby  tropical 
plants,  with  a double  coloured  perianth.  The  leaves  of  several  are 
used  as  pot-herbs. 

The  Mesembryace^e  are  low-branching,  half-shrubby  herbaceous 
plants,  chiefly  of  the  hot  and  arid  plains  of  Africa,  the  shores^  of 
the  Mediterranean,  Australia,  and  South  America.  The  Mescmbryaru 
themum  crystallinum,  the  Ice-plant,  has  the  leaves  and  stem  densely 
covered  with  papillae,  resembling  globules  of  water  or  granules  of  ice, 
which  sparkle  in  the  sun.  This  and  other  species  are  saline,  some- 
what nauseous  to  the  taste,  and  supply  alkali  for  glass-works  in  the 
South  of  Europe,  where  they  abound.  Medicinally  they  are  diuretic. 
M.  edule , the  Hottentot  Fig,  is  abundant  on  the  sandy  plains  round 
the  Cape  of  Good  Hope,  and  is  edible  when  ripe  ; the  leaves,  pickled, 
being  substituted  for  the  pickled  cucumber,  and  its  juice  used  medi- 
cinally. M.  Tripolium  has  the  singular  property  of  gradually  opening 
its  seed-vessels  on  the  approach  of  rain,  contracting  again  when  they 
become  dry — a wonderful  provision  for  the  propagation  of  its  species, 
for  the  seeds  which  have  been  closely  shut  up  ih  the  dry  season  are 
thus  poured  out  of  the  open  capsules  when  the  growing  season  is 
at  hand. 

The  Tetragoniaceje  are  plants  of  no  beauty  and  little  interest. 
Like  the  Ice-plants,  they  are  found  on  the  shores  of  the  Mediter- 
ranean, at  the  Cape  of  Good  Hope,  and  also  in  the  South  Sea 
Islands  ; and  the  Tetragonia  expatisa , a New  Zealand  annual,  is 
cultivated  as  a garden  vegetable  and  substituted  for  spinach. 

The  Scleranthace,e  are  inconspicuous  herbs  of  no  known  use. 


Sub-class  III. — Perigynous  Exogens. 


Alliance  XXIII. — Ficoidales. 


lent  calyx  ; carpel  single,  solitary ; seed  erect. 
Petals  numerous  ; carpels  several,  consolidated 
Petals  absent ; carpels  several,  consolidated 


Petals  absent ; sepals  distinct ; fruit  enclosed  in  a membranous  or  succu- 


II.  Mesembryaceae. 

III.  Tetragoniaceae. 
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Alliance  XXIV. — Daphnales. 

Flowers  raonochlamydeous  ; carpel  solitary ; embryo  amygdaloid, 
exalbuminous. 


Anthers  bursting  lengthwise  ; ovule  solitary,  suspended  ; calyx  imbricated.  I.  Thymelace*. 

Anthers  bursting  lengthwise ; ovules  erect ; calyx  valvate II.  Proteacea:. 

Anthers  with  valvular  dehiscence  ; leaves  perfect III.  Lauracea:. 

Anthers  with  valvular  dehiscence  ; leaves  rudimentary. IV.  Cassythaceae. 


The  Thymelace/E  occur  in  great  abundance  in  the  cooler  parts  of 
India,  South  America,  South  Africa,  and  Australia  ; they  occur  also 
in  Europe.  Their  most  common  property  is  causticity,  which  resides 
in  the  bark,  which  is  also  very  tough,  and  applicable  to  the  purposes 
of  cordage.  Lagetta  lititearia,  the  Lace-Bark  tree  of  Jamaica,  is 
remarkable  for  the  facility  with  which  it  is  separated  into  layers  and 
meshes,  which  by  lateral  stretching  become  equal  in  delicacy  to  the 
finest  lace.  The  bark  of  Gnidia  daphnoides  is  manufactured  in 
Madagascar  into  ropes ; and  a soft  paper  is  made  from  t‘ne  inner 
bark  of  Daphne  Bholaa  in  Nepaul,  and  from  Daphne  cannabina  in 
China.  Others,  as  Passarina  tinctoria  and  Daphne  Gnidium,  yield  a 
yellow  dye,  used  to  colour  wool  in  the  South  of  Europe.  The  Meze- 
reon  of  gardens  ( Daphne  Mezereum ) — a deciduous  plant,  with  dense 
clusters  of  white  or  purple  flowers  appearing  on  the  plant  before  the 
leaves,  which  is  found  wild  in  the  mountain  forests  of  the  middle  and 
south  of  Europe — yields  berries  of  a smooth,  shining,  and  bright  red. 
which  are  extremely  acrid,  and  even  poisonous.  Linnaeus  speaks  of 
a person  having  been  poisoned  by  eating  a dozen  Mezereon  berries. 
They  are  employed  in  Sweden  to  poison  wild  animals  ; and  in  Russia 
it  is  asserted  that  the  Tartar  women  rub  their  cheeks  with  the  berries 
to  heighten  their  colour,  instead  of  rouge.  The  Spurge  Laurel 
(. Daphne  Laureold)  of  our  hedgerows  and  woods  is  a handsome  ever- 
green bush,  with  greenish  flowers  growing  in  clusters,  concealed  by 
the  leaves. 

The  Proteacea;  are  distinguished  by  the  hard  woody  texture  of 
their  leaves,  their  irregular  tubular  calyx,  with  valvate  aestivation. 
Brown  considers  that  the  radicle  pointing  towards  the  base  of  the 
fruit  is  a distinguishing  feature.  The  order  is  named  from  the  diver- 
sity of  appearance  presented  by  the  several  genera  composing  it. 
They  are  generally  handsome  evergreen  shrubs,  much  prized  by 
gardeners  for  the  beauty  and  singularity  of  their  flowers.  Many  of 
the  genera  are  named  after  distinguished  botanists,  and  their  geo- 
graphical distribution  is  extremely  interesting.  They  are  almost 
entirely  confined  to  the  larger  continents  of  the  southern  hemisphere, 


446 


THE  VEGETABLE  WORLD . 


being  found  at  the  Cape  of  Good  Hope  and  adjacent  regions,  and 
New  Holland  ; wherever  the  shores  of  Australia  have  been  explored, 
the  Proteaceous  plants  have  been  found ; the  great  proportion  of  the 
order  existing  there  in  the  same  latitude  as  the  Cape  of  Good  Hope. 
On  the  south-east  coast  it  forms  the  chief  feature  in  the  vegetation. 
Grevillea , named  by  Dr.  Brown  in  honour  of  the  Hon.  Charles  Francis 
Greville,  is  numerous  in  species  there.  Species  of  Hakea  and  Banksia 
—the  later  genus  named  in  honour  of  Sir  Joseph  Banks — are  equally 
numerous. 

The  Laurace^e  are  trees  sometimes  of  great  size,  distinguished 
from  nearly  all  incomplete  apetalous  dicotyledons  by  the  dehiscence 
of  their  anthers.  Their  habitat  is  cool  places  in  the  tropics  of  either 
hemisphere.  Laurus  nobilis  is  the  only  species  found  in  a wild  state 
in  Europe.  The  species  are  all  more  or  less  aromatic  and  fragrant ; 
some  are  valuable  for  their  timber ; others  bear  fruit  like  the  nutmeg. 
Some  yield  fixed  and  essential  oils,  and  camphor.  Cinnamon  and 
cassia  are  well-known  products  of  the  order  from  the  hottest  parts  of 
Asia,  the  former  being  produced  from  Cinnamomum  zeylanicuvi. 
Among  the  timber  trees  of  the  order  is  the  Greenheart  of  Demerara 
( Nectandru  Rodicet). 

The  Cassythaceje,  found  in  the  hottest  parts  of  the  world  only, 
are  parasitic  plants,  resembling  the  Dodders.  Their  structure  is 
nearly  that  of  Laurels,  the  difference  being  in  the  fruit,  which  in 
Cassytha  is  enclosed  in  a berried  calyx.  Little  is  known  of  their 
properties  or  uses. 

Alliance  XXV. — Rosales. 

Flowers  monodichlamydeous ; carpels  more  or  less  distinct ; 
placentas  sutural  ; seeds  definite ; corolla,  if  present,  polypetalous ; 
embryo  amygdaloid,  with  little  or  no  albumen. 

Sepals  and  petals  indefinite  and  similar ; cotyledons  convolute  • • • E Calycanthaceao. 

Flowers  papilionaceous  or  regular;  stamens  usually  definite;  carpel)  jj  Leguminosa:. 

Flowers  regular  ; stamens  usually  indefinite  ; carpels  one  or  many  . . III.  Rosacea;. 

The  Calycanthaceje  are  well  known  in  the  garden  for  their 
delicious  fragrance  and  for  their  chocolate-coloured  flowers.  1 hese 
have  an  imbricated  calyx  and  corolla  which  pass  insensibly  into  each 
other,  combining  at  the  base  into  a thick  fleshy  tube,  and  a number 
of  perigynous  stamens  with  adnate  anthers  and  projecting  connective. 
Their  wood  presents  four  imperfect  centres  with  concentric  circles  to 
each,  lying  at  equal  distances  from  the  bark,  which  gives  a square 
form  to  the  circumference.  C/iirnonanihus  fragrans  is  called  the 
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Tapan  Allspice  ; and  the  bark  of  Calycanthus  fioridus  is  sometimes 
used  as  a substitute  for  cinnamon. 

The  Legu.minos.is  form  an  extensive  natural  order,  consisting  of 
herbaceous  plants,  shrubs,  and  great  trees,  extremely  variable  in 
appearance.  There  are  between  six  and  seven  thousand  known 
species.  Their  most  common  feature  is  to  have  what  are  called 
papilionaceous  flowers,  which  are  readily  recognisable,  and  leguminous 
fruit ; although  these  characters  do  not  always  exist  throughout  the 
order,  in  some  cases  a kind  of  drupe  taking  its  place,  while  the 
Mimosese  have  regular  flowers  and  indefinitely  hypogynous  stamens. 


Fig.  416. — The  Bean. 

A,  embryo,  with  the  seed  coat  removed.  B,  embryo  minus  one  cotyledon,  r,  radicle. 
c,  cotyledon  ; <?,  point  of  separation  of  cotyledon  ; /,  plumule. 


The  normal  fruit  of  the  Leguminosae,  however,  may  be  considered 
a Legume , namely,  a dry  simple  carpel,  with  a suture  along  both  its 
margins,  which  opens  at  maturity  into  two  valves. 

This  vast  assemblage  of  plants  has  been  subdivided  into  three 
sub-orders  : — 

Corolla  papilionaceous,  imbricate  in  the  bud.  odd  petal  exterior  . . I.  l’apilionacea;. 

Corolla  imbricate  in  the  bud,  odd  petal  interior 11.  C;csalpinie;e. 

Corolla  valvate III.  Mimosca:. 

The  False  Acacia,  or  Robinia  ( Robinia  pseud- A curia),  which  will 
serve  us  as  a type  of  the  Papilionacece , was  derived  originally  from 
North  America.  It  was  first  cultivated  in  France  by  Robin  in  the 
year  1601.  It  is  a tree  of  great  size,  with  a rounded  crown  and 
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spreading  branches ; its  russet  bark  is  marked  with  deep  longitudinal 
crevices ; its  branches  are  supplied  with  spines  in  the  shape  of  strong 
prickles  representing  the  stipules ; its  leaves  are  composed  of  nu- 
merous oblong 
leaflets ; and 
its  white  and 
very  odorous 
flowers  are  dis- 
posed in  well- 
furnished  hang- 
ing bunches 
(Fig.  417). 

In  the  flower 
of  the  Robinia 
the  calyx  is 
nearly  campa- 
nulate,  almost 
bilabiate,  the 
upper  lip  trun- 
cate, or  emargi- 
nate,  the  lower 
lip  trifid.  The 
corolla  is  com- 
posed of  five 
petals.  Ac- 
cording to  the 
expression  used 
by  botanists, 
it  is  said  to 
oe  “ papiliona- 
ceous.” That 
part  of  the 
corolla  of  the 

Fig.  417. — Branch  and  flower  of  Robinia  pseud-Acacia.  flower  which 

is  called  the 

“standard”— that  is,  the  fifth  petal— is  orbicular  in  shape  : spreading 
backward,  and  scarcely  extending  beyond  the  “wings,  winch  are 
free  : and  the  “ carina,”  formed  by  the  two  anterior  petals,  is 
pointed.  The  stamens  are  ten  in  number,  of  which  nine  form  one 
bundle,  leaving  one  free.  The  unilocular  ovary  encloses  a score 
of  ovules:  the  style  is  slender,  and  the  stigma  obtuse.  Ihe  mnt, 
which  forms  an  important  character  in  this  family,  is  a pod  ; the 
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seeds  are  of  a compressed  ovoid  shape,  shiny,  and  of  a dark  colour, 
and  enclose  an  embryo  without  albumen. 

Amongst  the  Papilionacea  a great  number  of  species  may  be 
enumerated  as  plants  of  interest  and  usefulness  to  man ; Baptism 
tinctoria , the  Wild  Indigo,  a bush  of  the  United  States,  three  feet 
high,  yields  a pale  blue  colouring  matter,  resembling  indigo  of  an 
inferior  kind;  Bengal  Hemp,  the  produce  of  Crotalaria  juncca ; 
Lupines  ; the  beautiful  yellow-flowering  Gorse,  Furze,  or  Whin  ( Ulex 
europceus,  of  which  Linnteus  preserved  a plant  in  his  greenhouse  at 
Upsal;  the  Spanish  Broom  ( Spartium  junceum),  which  yields  a 
delicate  fibre  from  which  a fine  linen-like  cloth  is  made ; the 
common  yellow-flowered  Broom  ( Cytisus  scopanus ),  and  the  graceful 
'Laburnum  (C.  Laburnum );  the  Lucern  ( Medicago  saliva);  the 
Trefoil  [M.  Lupulina ) ; different  species  of  Melilot  (. Melilotus ) ; 
the  Clovers  ( Trifolium ),  valuable  in  agriculture;  the  Indigo-plant 
(Indigo/era  tinctoria) ; the  common  Liquorice  {Glycyrrhiza  glabra) ; 
the  ornamental  Bastard  Acacia  or  Locust-tree  ( Robinm  pseud- 
acacia)  ; the  Astragalus , from  which  the  gum  tragacanth  of  com- 
merce is  obtained ; the  Bean  (Faba  vulgaris),  from  which  the 
cultivated  Beans  have  been  derived  (Fig.  416);  the  Peas  ( Pisum 
sativum );  the  Lentils  {Eroum  Lens)-,  the  Tares  or  Vetches  ( Vicia 
sativa) ; the  Everlasting  Pea  ( Lathyrus  lati/olius) ; the  Sweet  Pea, 
so  fragrant  and  graceful ; the  Ground-nut  of  America,  the  seed  of 
Arachis  hypogaa ; Adesmia  balsamifera,  better  known  as  the  Jarella- 
piant  of  Chili,  which  bear  flowers  of  great  beauty ; the  Moving- 
plant  of  Bengal  ( Desmodium  gyrans) ; the  French  Honeysuckle 
{Hedysarum  coronarium) ; Sainfoin,  the  well-known  fodder  plant ; 
Clitoria  ternatea,  of  which  the  root  is  said  to  be  a cure  for  croup  ; 
Soja  hispida , a plant  of  Japan,  from  which  soy  is  prepared;  the  Ox- 
eye  Bean  [Mucuna  urens)-,  the  Coral-tree  ( Erythrina  umbrosa), 
grown  in  the  Caraccas  and  Trinidad  for  shading  the  young  chocolate 
plantations  ; the  Dhak-trce  of  India  ( Butca  frondosa),  from  which 
Bengal  kino,  or  butea  gum,  is  drawn  (Indian  kino  is  the  inspissated 
juice  of  Pterocarpus  Marsupium , a native  of  Coromandel) ; the 
Scarlet  Runner  ( Phaseoltis  multijlorus),  which  is  at  once  a beautiful 
ornament  to  our  gardens  and  yields  a useful  vegetable  for  the  table ; 
the  Dwarf  Kidney  Beans  and  Haricots ; the  Cabbage-tree  ( Andira 
inermis) ; the  Tonquin  Bean,  which  is  the  seed  of  Dipterus  odorata; 
Balsam  of  Peru  is  supposed  to  be  extracted  from  Myrospermum 
Peruiferum , and  Balsam  of  Tolu  from  M.  Toluiferum ; Virgilia 
capensis,  a handsome  tree  ; the  Judas-tree  ( Ccrcis  siliquastrum). 

The  sub-order  Ccesalpiniece  includes  many  medicinal  plants,  as 
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the  Nicker-tree  ( GuUandina  bonduc),  useful  in  intermittent  fevers,  the 
seeds  of  which  are  used  as  beads  and  marbles  ; Brazil-wood  of  com- 
merce ( Casalpinia  braziliensis)  is  a tree  of  San  Domingo,  twenty 
feet  high ; Hamatoxylon  campechianum  yields  the  logwood  dye ; 
Tamarindus  indica , a large  spreading  tree  of  sixty  feet,  yields  the 
well-known  tamarind ; the  true  Officinal  Senna  is  the  produce  of 
Cassia  lanccolata  ; C.  obovata  is  the  Alexandria  Senna ; Cassia  fistula, 
a tree  forty  or  fifty  feet  high,  produces  pods  upwards  of  a foot  in 
length,  whose  mucilage  is  cathartic ; the  wood  of  Aloexylun  agallochum 
is  much  esteemed  for  its  fragrant  odour,  this  is  the  Aloe-wood  of  the 
East ; Gum  Anime  is  produced  by  Hymencea  Courbaril , a lofty  tree  of  ■ 
South  America ; the  copal  of  Mexico  is  produced  by  some  allied 
species ; the  bark  of  Bauhinia  raccmosa  is  used  to  make  ropes,  it  is 
a climbing  tree,  known  in  India  as  the  Maloo  Creeper,  which  hangs 
in  elegant  festoons  from  the  top  of  the  loftiest  trees,  “ which  one  is 
surprised,”  says  Dr.  Royle,  “ from  the  distance  of  its  roots  from  the 
stems,  how  it  could  reach;”  Amherstia  nobi/is  is  a Burmese  tree 
thirty  to  forty  feet  high,  which,  “ when  in  flower,”  as  Dr.  Wallich  tells 
us,  “ is  profusely  ornamented  with  pendulous  racemes  of  large 
vermilion-coloured  blossoms,  forming  objects  of  beauty  unequalled 
in  the  Indian  Flora  f the  cam-wood  of  commerce  is  the  produce  of 
Bap/iia  nitida,  an  African  tree  of  fifty  or  sixty  feet  high. 

Amongst  the  Mimosat  may  be  mentioned,  Erythrophleum  guijiectise, 
an  immense  tree  of  Guinea,  growing  a hundred  feet  high,  called  the 
Ordeal-tree,  the  juice  being  used  by  the  natives  as  an  ordeal  of 
guilt  or  innocence;  the  Nitta-tree  ( Parkia  africana ),  a large  tree  of 
Western  Africa,  where  the  seeds  are  roasted  and  used  as  a condi- 
ment, the  pulp  of  the  pods  surrounding  the  seeds  is  sweet  and 
farinaceous — a pleasant  drink,  and  sometimes  a sweetmeat,  is  made 
from  it ; Adcnanlhera  pavonina  is  a gigantic  tree  one  hundred  feet 
high,  its  timber  is  valued  for  its  solidity,  and  its  scarlet  highly 
polished  seeds  are  used  for  personal  decorations ; several  kinds  of 
Prosopis  yield  edible  fruits ; Gum  arabic  is  the  produce  of  several 
species  of  Acacia,  the  most  important  being  A.  vera  and  A.  arabica; 

A.  melanoxylon,  produces  Black  Wood,  a hard,  close-grained,  dark, 
and  richly-veined  cabinet-wood  of  Australia,  much  used  by  the 
colonists ; the  pods  of  Castanospertnum  australt  contain  four  seeds  - 
as  large  as  a Spanish  chestnut,  which  are  eaten  by  the  natives  of 
Moreton  Bay ; Brya  ebenus,  a small  tree,  supplies  Jamaica  Ebony, 
its  slender  branches  are  flexible,  and  used  as  riding  switches  in 
the  West  Indies,  where  it  was  formerly  used  to  punish  refractory 
slaves. 
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The  Rosace/E  is  a large  family,  of  which  the  number  of  species  is 
variously  estimated  at  from  1,000  to  1,500  species.  It  is  divided 
i into  the  following  well-marked  sub-orders  : — 


Carpel  single  ; style  basilar  ; fruit  drupaceous ; seed  erect T.  Chrysobalancac. 

Uarpe  single  ; style  terminal ; fruit  drupaceous  ; seeds  suspended  . . II.  Dnipace*. 
Carpels  one— live,  spuriously  syncarpous,  and  adherent  to  calyx  ) Tir  n 
; tube  : styles  terminal.  Jill.  Pomacea:. 

Carpels  single  Or  indefinite,  not  adherent  to  calyx  tube  ; styles  lateral.  IV.  Rosea:. 

F lowers  apctalous,  often  diclinous  ; carpel  single  \ style  terminal,  often  c , 

1 basilar.  J V.  Sangmsorbea:. 


The  Chrysobalanece  are  exclusively  natives  of  the  tropics  of 
Africa  and  America,  and  prob- 
ably of  the  Indian  forests.  They 
are  Stone-fruits,  the  drupes  of 
many  of  which  are  edible. 

The  sub-order  Dntpacece 
includes  the  Almond,  Peach, 

Nectarine,  Apricot,  Plum,  and 
Cherry;  fruits  which  are  pro- 
duced through  the  whole  of 
Europe,  Asia,  and  America. 

The  Almond  (Amygda/us 
communis)  may  be  taken  as  the 
type.  This  tree,  whose  native 
country  is  unknown,  although  it 
is  probably  Central  Asia,  is  now 
cultivated  throughout  the  whole 
of  Europe.  Its  branches  are 
elongated,  smooth,  green,  and 
slightly  glaucous  ; the  leaves  are 
alternate,  lanceolate,  and  serru- 
late. The  flowers  appear  before  the  leaves ; they  arc  large  and 
sohtary,  or  m pairs  along  the  branches.  A hollow'ed  receptacle  in 
the  shape  of  a cup,  bears  upon  its  edges  five  sepals,  five  petals,  and 
from  fifteen  to  thirty  stamens,  sheltering  a sessile  unilocular  ovary, 
containing  two  collateral  anatropal  ovules  suspended  at  the  summit 
ot  its  single  cavity.  It  is  surmounted  by  a terminal  style.  The 
truit  is  a compressed  oblong  drupe,  with  fibrous  coriaceous  dry  flesh 
opening  irregularly.  Its  stone  is  rugose,  creviced,  and  hard  ; it 
generally  encloses  only  a single  ovule,  by  reason  of  the  abortion  of 
the  other.  1 here  are  two  varieties  of  the  Almond ; the  seeds  of 
one  are  sweet,  of  the  other  bitter. 

I he  Peach  (Amygda/us  persica ) only  differs  essentially  from 


Eig.  .(<  3.  - - Illossom  of  the  Peach. 
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the  Almond  in  its  fruit,  the  flesh  of  which  is  thick  and  succu- 
lent ; and  in  the  structure  of  its  stone,  which  is  furrowed  with  deep 
anfractuosities.  This  species,  originally  probably  from  Persia,  pre- 
sents three  interesting  varieties.  In  the  first  two  the  fruit  is  downy, 
in  the  third  smooth.  " The  first  variety  has  firm  flesh  adhering  to  its 
nucleus ; it  comprehends  the  various  kinds  of  Clingstone  Peach.  In 
the  second  variety  the  flesh  is  melting  and  easily  detached  from  the 
stone.  The  third  variety,  distinguished  from  the  two  preceding  by  its 
skin,  which  is  smooth  and  not  downy,  comprehends  the  different 
kinds  of  Nectarine. 

Of  the  genus  Primus,  the  flowers  present  characteristics  nearly 
identical  with  those  of  the  genus  Amygdalus , but  it  differs  in  the 
structure  of  the  stone,  which  is  not  wrinkled  or  punctured,  but  is  j 
comparatively  smooth.  It  comprehends  the  Apricot,  Plum,  and 

Cherry.  . . 1 

The  Apricot  ( Primus  aruieniaca)  has  a velvety  drupe ; it  is  of  j 
middle  size,  and  has  rotund  leaves,  nearly  in  the  shape  of  a heart, 
terminating  in  a point,  and  dentate.  The  flowers  are  white,  and  | 
disposed  in  little  clusters  very  close  together  at  the  upper  part  of  ) 
the  branches.  This  tree  is  probably  a native  of  Armenia.  We  ' 
may  mention,  among  the  varieties  cultivated  in  France,  the  'Early 
Apricot,  the  fruit  of  which  is  of  a yellowish  colour,  small  in  size,  j 
with  a firm  and  rather  bitter  saffron-coloured  flesh.  The  Angoumois  - 
Apricot  is  of  middle  size,  and  the  flesh  is  red  and  fragrant.  The 
Peach-Apricot  is  the  largest  of  all ; the  flesh  is  yellow,  melting,  and 
of  a peculiar  flavour. 

The  Common  Plum  is  a fine  branching  tree,  of  from  ten  to  twenty 
feet  in  height,  with  spreading  branches,  elliptical,  sharp,  crenulate,  j 
and  dentate  leaves.  Its  flowers  are  white,  and  appear  before  the  ■ 
leaves.  It  is  often  met  with  in  hedges  and  on  the  borders  of  woods,  ; 
but  never  in  the  interior  of  forests.  T his  fact  leads  to  the  supposition  9 
that  it  is  not  indigenous.  The  Bullace  ( Prunus  msititia ) is  a shrub  J 
of  from  six  to  ten  feet  in  height,  sometimes  with  prickly  spines.  It 
is  found  in  the  same  situation  as  the  last  mentioned.  The  most  | 
esteemed  Varieties  of  the  Plum  appear  to  have  come  from  the  East, 
probably  from  Damascus.  The  number  of  the  varieties  is  veryl 
considerable.  Some  have  a round  yellow  fruit,  as  in  the  Golden  | 
Drop  ; in  others  the  fruit  is  round,  green,  shaded  with  purple,  like 
the  Green  Gage  ; in  others,  again,  it  is  oval  and  globular,  bluish  1 
or  violet  coloured,  as  in  the  Damson ; in  others  it  is  nearly  round,  • 
and  the  colour  of  wax,  like  the  Yellow  Magnum  Bonum.  1 

The  Cherry-tree  ( Primus  Ccrasus)  bears  a fruit  (a  drupe)  with 
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a smooth  surface,  without  glaucous  efflorescence.  It  is  a rather  tall 
tree,  with  straight  cylindrical  trunk,  covered  with  a smooth  and 
shiny  bark.  Its  leaves  are  ovate,  sharp,  and  dentate.  The  flowers 
are  white,  and  in  umbels.  The  fruit  of  the  Wild  or  Bird  Cherry- 
tree  {Primus  avium ) is  used  in  the  manufacture  of  cherry-water 
(y kirsch-wasser ) and  of  ratafia.  The  Bigarreau  Cherry  is  very 
nearly  allied  to  it,  and  has  large  red  or  yellow  heart-shaped  fruit 
(white-heart  cherries),  the 
flesh  of  which  is  with  diffi- 
culty separated  from  the 
stone. 

In  the  sub-order  Poma- 
caz  we  have  the  Apples, 

Pears,  Quinces,  Medlars, 
and  other  fleshy  fruits 
whose  flowers  have  in- 
definite stamens  inserted 
in  a ring,  in  the  throat  of 
the  calyx  (Fig.  4x9);  the 
flowers,  white  or  pink ; the 
carpels  adherent  to  the 
side  of  the  ultimately 
fleshy  calyx  tube ; the 
endocarp  cartilaginous. 

The  Pomacea  are  found 
plentifully  m Northern 
Asia,  Europe,  and  North 
America ; they  are  rare  in  Mexico,  unknown  in  Africa,  except  on  the 
northern  shore,  and  are  entirely  unknown  in  the  southern  hemisphere. 
Malic  acid  is  contained  in  considerable  quantities  in  the  Apple  and 
the  Mountain  Ash  {Pyrus  Aucuparid)  • prussic  acid  occurs  in  the 
seeds  of  most  of  the  species,  and  even  abundantly  in  some. 

The  Apple-blossom  has  a calyx  with  five  lobes  ; a corolla  with 
five  nearly  orbicular  spreading  petals  ; and  a large  number  of  stamens. 
The  ovary  is  inferior,  and  generally  presents  five  cells,  with  two 
collateral  ascending  and  anatropal  ovules ; it  has  five  free  styles 
slightly  coherent  at  their  base.  In  the  Pear  (Pyrus  communis)  the 
fruit  is  nearly  conical,  not  umbilicate  at  its  base  ; the  flesh  is  sweet, 
and  towards  the  heart  presents  stony  grains.  In  the  Apple  (P. 
Mains)  the  fruit  is  generally  globular,  always  umbilicate  at  the  base  ; 
the  endocarp  is  cartilaginous,  like  that  of  the  Pear  ; the  flesh  is 
acid,  and  never  gritty.  The  Wild  Apple  grows  spontaneously  in 


Fig.  419.— Blossom  of  Pear  (Pyrus  communis). 
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Fig.  420  - Exterior  and  Section  of  Fruit  of  Pyms  Afa/us. 
c,  remains  of  limb  of  calyx  ; si,  remains  of  stamens  : ~tc,  calyx  tube  ; /c,  epicarp  • 
m,  niesocarp  ; e,  etidocarp  ; s.  seed.- 


all  European  forests.  Its  rounded  head  is  broader  than  it  is  high  ; 
its  leaves  are  ovate,  dentate,  acute,  more  or  less  downy  on  their 
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lower  face ; its  large  red  or  white  flowers  form  a cyme  at  the  end 
of  the  young  branches.  The  Apple  is  much  modified  by  cultiva- 
tion. From  it  we  have  the  Pippins,  Russets,  Codlings,  and  many 
others.  The  Cider  Apple  takes  the  place  of  the  Vine  in  many  parts 
of  Brittany,  Normandy,  and  Picardy. 

The  Common  Pear  grows  spontaneously  in  many  forests  of 
Europe  ; it  is  a tree  with  knotty  branches,  which  attains  from  ten  to 
twenty  feet  in  height ; its  leaves,  borne  upon  long  petioles,  are 
dentate,  oval,  and  without  hairs.  The  flowers  are  white,  and  dis- 
posed in  cymes.  From  the  wild  state,  the  fruit,  like  that  of  the 
Apple,  is  ameliorated  and  much  varied  by  culture ; from  it  we  have 
the  Beurre,  Bergamots,  Saint  Germain,  Bon  Chretien,  and  hundreds 
of  other  varieties.  Perhaps  the  most  remarkable  Pear  is  the  Belle 
Angevine,  grown  in  the  neighbourhood  of  Angers,  France,  each  of 
which  weighs  3 lbs.  avoirdupois. 

The  Medlar  ( Mespilus  germanica)  has  an  inferior  ovary,  like  the 
other  genera  we  have  mentioned ; and  the  fruit,  crowned  by  five 
calycine  segments,  encloses  five  bony  kernels.  The  genus  Cydonia, 
or  Quince,  has  an  ovary,  the  cells  of  which  enclose  numerous  ovules ; 
and  the  fruit  possesses  a characteristic  odour  and  flavour.  The 
Medlar  of  Japan  (Eriobotrya  japonica)  furnishes  a yellow,  melting, 
sweet  and  acid,  comestible,  fleshy  fruit. 

The  sub-order  Rosea  admits  of  division  into  several  tribes,  of 
which  we  may  take  the  Rose,  Bramble,  and  Meadow  Sweet  as  types. 

The  Roses  have  a calyx  with  five  foliaceous  segments,  which 
alternate  with  five  petals  ; its  perigynous  stamens  are  numerous,  and 
their  filaments  free,  bearing  anthers  with  two  cells  ; all  these  organs 
are  inserted  upon  the  upper  edge  of  an  oval  or  spherical  receptacle. 
At  the  bottom  of  this  receptacle,  which  resembles  a bladder  or  small 
bottle,  a large  number  of  free  carpels  stand  erect ; each  forms  a 
unilocular  ovary,  with  a single  anatropal  ovule  and  an  elongated  style, 
surmounted  by  an  obtuse  stigma.  When  arrived  at  maturity  these 
pistils  become  achocnes,  which  are  enveloped  by  the  now  fleshy  re- 
ceptacle ; the  seeds  enclose  a straight  embryo,  destitute  of  albumen. 
Roses  are  often  supplied  with  prickles  or  spines,  they  have  alternate 
leaves,  with  stipules  adnate  to  the  petiole,  and  beautiful  terminal 
flowers,  either  solitary  or  in  clusters,  which  have  a sweet  and 
unequalled  odour.  The  Rose  long  ago  gained  the  sceptre  for 
beauty  over  all  the  most  beautiful  flowers  of  our  gardens  and  hedge- 
rows. There  are  numerous  species  ot  the  genus  Rosa,  from  which 
innumerable  varieties  have  been  produced.  We  must  content  our- 
selves here  with  briefly  describing  a few  well-known  species.  The 
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Dog  Rose  ( Rosa  canind)  is  an  indigenous  species,  common  in  our 
hedgerows  and  upon  the  borders  of  woods,  the  fruit  of  which  is  of  a 
coral  red,  with  a yellowish,  acid,  and  astringent  pulp,  enclosing  a 


Fig.  421. — Branch  of  the  Red  Rose  (Rosa  gallica). 


number  of  hard  hairy  pips  or  seeds.  The  Red  Rose  ( Rosa  gal/ica)  is 
represented  in  Fig.  421  ; the  petals  were  formerly  employed  in 
medicine  as  astringents.  The  Red  Rose  was  brought  from  Syria  to 
France  in  the  times  of  the  Crusades.  The  Cabbage  Rose  (fiesa 
centi/olia),  whose  admirable  flowers  are  the  ornament  of  our  gardens, 
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came  originally  from  the  Caucasus.  The  Damask  Rose  {Rosa 
damascener)  still  preserves  some  stamens  not  changed  into  petals  ; 
its  odour  is  very  sweet,  and  it  is  used  in  the  preparation  of  rose- 
water.  From  the  Musk  Rose  {Rosa  vwschata),  like  the  two  pre- 
ceding species,  a volatile  oil  is  extracted,  called  otto  of  roses. 

Brambles  ( Rubns , Fig.  422),  like  the  Rose,  have  five  sepals 
five  petals,  and  numerous  sta- 
mens and  pistils;  but  in  this 
case  the  receptacle,  instead  of 
being  hollowed  out  in  the  shape 
of  a bottle,  rises  like  a disc  or 
cone,  and  upon  this  the  carpels 
are  disposed.  When  at  maturity 
these  become  changed  into  little 
drupes,  grouped  together  upon 
a spongy  and  persistent  recep- 
tacle. Brambles  are  sarmen- 
tose,  and  provided  with  prickles, 
with  simple,  alternate,  digitate 
leaves,  with  stipules  adnate  to 
the  petioles,  and  terminal  or 
axillary  flowers,  which  are  really 
solitary',  but  are  disposed  in  a 
panicle.  We  often  meet  with 
the  Bramble  (some  form  of 
Rubus  fruticosus),  the  Dewberry 
{Rubus  cus ins),  represented  in 
Fig.  422,  and  the  Raspberry 
{Rubus  ideeus). 

In  the  Strawberry  the  calyx 
is  composed  of  five  sepals  joined  at  the  base,  and  furnished  with 
an  involucre  of  five  bracteoles.  The  stamens,  which  are  numerous, 
are  inserted  upon  the  edge  of  a receptacle  in  the  shape  of  a cup, 
which  rises  again  in  the  middle  like  the  bottom  of  a bottle.  The 
numerous  carpels  are  inserted  upon  the  lower  part  of  the  receptacle, 
and  have  a lateral  style.  They  are  changed  at  the  time  of  maturity 
into  achsenes,  which  are  implanted  upon  the  fleshy  and  succulent 
receptacle.  Strawberry  plants  are  long-lived,  creeping  perennials, 
with  alternate  trifoliate  leaves,  sometimes  simple  by  abortion,  with 
stipules  adnate  to  the  petioles.  Fragaria  vesca  furnishes  several  wild 
varieties  known  under  the  name  of  Wood  Strawberries.  Fragaria 
chilensis  is  the  Chili  Strawberry,  the  fruit  of  which  is  erect,  rose- 
P* 


Fig.  422. — The  Dewberry  {Rubus  ccrsius). 
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coloured,  white  within,  and  sometimes  as  large  as  a pigeon’s  ege 
Fragarta  collina  is  not  very  common;  its  fruit  is  of  a lively  red,  ovoid 
contracted  at  the  base,  almost  destitute  of  carpels,  and  shiny  in  its 
lower  parts,  and  is  with  difficulty  detached  from  the  bottom  of 
the  calyx. 

I he  Meadow  Sweet  (Spiraa  Ulmaria ) displays  its  corymbs  of 
delicate  white  flowers  at  the  edges  of  water,  or  in  damp  fields 
It  has  a five-parted  calyx,  corolla  with  four  to  five  petals,  numerous 
stamens,  generally  also  five  carpels,  which  are  sessile  at  the  bottom 
of  a receptacle  hollowed  like  a rather  deep  cup,  and  enclosing  in 
a single  cavity  two  series  of  ovules,  generally  suspended.  When  at 
maturity  these  become  follicles,  which  open  at  the  sutures.  Meadow 
Sweets  are  herbs,  shrubs,  or  under-shrubs,  with  simple  or  compound 
alternate  leaves,  with  stipules  adnate  to  the  petioles,  having  flowers 
disposed  in  white  or  red  bunches,  in  corymbs,  panicles,  or  fascicles! 
the  Drop w’ort  [Spiraea  Filipendula ) is  frequently  to  be  met  with  in 
chalky  places;  its  flowers  white,  in  terminal  corymbs.  Another 
species,  the  Spiraa  Aruncus,  is  not  British ; the  root  was  highly 
extolled  in  olden  times  as  a tonic  and  febrifuge.  These  three  species 
are  perennial  herbs.  Amongst  the  ligneous  species  which  belong  to 
ornamental  gardening,  many  have  showy  flowers,  generally  white  or 
red. 

The  Sangmsorbea  are  mostly  herbaceous  ; Foteriuni  niuriccitum  is 
used  as  a fodder  plant.  They  are  natives  of  extra-tropical  regions. 


Alliance  XXVI. — Saxifragales. 

Flowers  monodichlamydeous;  carpels  consolidated;  corolla,  if  any, 
polypetalous ; placentas  sutural  or  axile ; seeds  indefinite ; embryo 
slender  with  a long  radicle  ; albumen  little  or  none. 


Styles  distinct ; leaves  alternate  

Styles  distinct ; leaves  opposite,  exstipulate ] * * * 

Styles  distinct ; leaves  opposite,  with  large  interpetiolar  stipules  ! ! 

Styles  connate  : calyx  polyscpalotis  ; leaves  alternate 

Styles  connate  ; calyx  gamosepalous ; leaves  opposite  ....  1 


I.  Saxifragace.-e. 
II.  Hydrangcacca;. 

III.  Cunoniacese. 

IV.  llrexiace®. 

V.  Lythraccte. 


The  Saxieragace/E  are  so  called  from  saxurn,  “a  stone,”  and 
frangc , “ I break,”  from  the  supposed  virtues  of  the  genus  Saxifraga  as 
a specific  in  calculus.  Of  the  species,  many  are  British,  most  of  them 
rock  plants,  and  many  of  them  old  favourites,  as  S.  umbrosa  (London 
Pride,  None  so  Pretty),  often  used  as  an  edging  plant  in  old  cottage 
gardens.  They  also  abound  in  South  America ; and  Professor  Martins 
found  them  with  other  old  favourites  on  the  rocky  declivities  of  North 
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Cape.  The  Cunoniace>e  are  of  frequent  occurrence  in  Australia, 
the  Tropics,  and  at  the  Cape  of  Good  Hope.  Cunonia  capensis  is  in 
great  request  for  its  timber,  which  is  called  Red  Alder,  or  Rood  Elze. 
The  Lythrace.e  are  represented  in  the  British  Flora  by  Ly thrum 
Salicaria , the  Purple  Loosestrife. 


Alliance  XXVII. — Rhamnales. 

Flowers  monodiclilamydeous ; carpels  consolidated  ; placentas 
axile ; fruit  capsular,  berried,  or  drupaceous ; seeds  definite ; embryo 
amygdaloid  with  little  or  no  albumen. 


Flowers  apctalous ; ovary  composed  of  four  carpels ; calyx  tubular ; coty-  ) 
ledons  consolidated.  j 

Flowers  apctalous ; ovary  composed  of  two  carpels ; calyx  tubular ; coty- 1 
ledons  amygdaloid.  $ 

Flowers  apctalous ; ovary  composed  of  two  carpels ; calyx  campanulatc,  \ 
irregularly  divided  ; cotyledons  thin  and  leafy.  I 

Flowers  polypetalous;  calyx  valvate ; stamens  opposite  petals;  seedsercct. 
Flowers  polypetalous ; calyx  valvate  ; stamens  alternate  with  petals  ; ) 
seeds  pendulous.  j 

l lowers  polypetalous  ; calyx  imbricated ; stamens  monadelphotis  . . j 

Flowers  polypetalous  ; calyx  imbricated  ; stamens  distinct VII. 

Flowers  monopetalous  ; stamens  episcpalous . I V III. 

Flowers  monopetalous ; stamens  cpipetalous  ; ovules  ascending ; radicle)  Tv- 
short  ; cotyledons  amygdaloid.  1 A- 

Flowers  monopetalous;  stamens  cpipetalous;  ovules  sometimes  sus-)  v 

pended  ; radicle  long  ; cotyledons  leafy.  j A- 


I. 

II. 

III. 

IV. 

V. 
VI. 


Penaeaccae. 

Aquilariacca;. 

Ulmaceae. 

Rliamnacea:. 

Chaillctiacca:. 

Hippocratea- 

cetc. 

Celastrace.ie. 

Stackhousia- 

cex. 

Sapotace®. 

Styracacea:. 


These  orders  consist  of  evergreen  shrubs,  trees,  and  herbaceous 
, plants,  which  are,  with  few  exceptions,  confined  to  the  tropics  of  both 
hemispheres  and  the  warmer  parts  of  Europe.  The  exceptions  are 
the  Ulmaceje,  or  Elms,  which  have  usually  been  classed  among  the 
Urticacece,  from  which  they  differ  in  having  a two-celled  fruit  and 
hermaphrodite  flowers. 

The  Elm  ( Ulmus  campestris),  Plate  XVI.,  is  generally  found  in 
mountain  woods,  and  it  is  not  uncommon  to  find  it  planted  by  road- 
sides and  in  places  of  public  resort.  It  is  a large  tree,  with  a lofty 
head,  formed  of  strong  ascending  branches,  abundantly  furnished 
with  close  compact  twigs.  Its  leaves  are  alternate,  furnished  with 
two  caducous  stipules,  ovate,  acute,  and  oblique  at  the  base ; doubly 
dentate,  and  generally  pubescent  and  rough.  They  only  appear  after 
the  flowers,  which  are  reddish,  and  arranged  in  sessile  fascicles,  or 
bundles  ; each  flower,  always  without  a corolla,  consisting  of  a calyx 
of  four  or  five  lobes,  with  four  or  five  stamens  opposite  to  these 
lobes  j a free  two-celled  ovary,  containing  in  each  cell  a single 
anatropal  ovule.  The  fruit,  or  samara,  of  the  Elm  (Fig.  423)  is  dry, 
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compressed,  winged,  membranous  in  its  circumference,  indehiscent, 
and  unilocular. 

The  various  species  of  Elm  are  found  wild  in  most  parts  of  the 
world.  They  are  trees  or  shrubs  of  the  north  part  of  Asia,  of  the 
mountains  of  India,  of  North  America,  China,  and 
Europe.  The  seeds  of  the  Elm  produce  trees  often 
so  unlike  the  parent  tree,  that  some  botanists  think 
more  than  one  of  the  so-called  species  have  originated 
in  this  manner. 

The  Rhamnace/K  produce  medicinal  plants  oi 
considerable  importance.  The  berries  of  various 
species  of  Rhamnus  are  violent  purgatives  ; some  of 
them  yield  excellent  dyes,  others  are  grateful  condi- 
ments. Among  the  Styracace.e,  which  are,  with 
some  few  exceptions,  natives  of  the  tropics,  we  find 
many  useful  properties.  Storax  and  Benzoin,  the 
produce  of  Sty  rax  officinale  and  S.  Benzoin , are 
astringent  and  aromatic;  the  former  a native  of 
Syria,  but  now  found  in  the  Levant,  Italy,  and  Spain  ; the  latter  is 
found  in  the  islands  of  the  Indian  Archipelago.  rl  he  Sapotaceze, 
chiefly  natives  of  the  tropics,  produce  several  dessert  fruits. 


Eig-  4=3- 

Samara  of  the  Elm. 


Alliance  XXVIII. — Gentian  ales. 


Flowers  dichlamydeous,  monopetalous ; placentas  axile  or  pa- 
rietal ; embryo  minute ; albumen  copious.  * 


Exstipulate ; stigmas  simple,  sessile,  radiating  . . • • • *.  • 

Exstipulate  ; stigmas  on  a style  ; placentas  axile ; seeds  definite,  / 
pendulous ; corolla  imbricate.  . , ' 

Exstipulate  ; stigmas  capitate,  with  a membranous  ring  below,  ana  t 
contracted  in  the  middle.  ...  ^ 

L eaves  opposite,  with  interpctiolar  stipules  . . . • • • • • 

Exstipulate  ; stigmas  on  a style  ; placentas  axile  ; seeds  indefinite,  ( 
peltate.  • * 

Exstipulate  ; stigmas  on  a style ; placentas  axile  : seeds  definite,  > 
erect  ; flowers  unsymmetrical. 

Exstipulate  ; stigmas  on  a style  ; placentas  parietal : Mowers  ( 

didynamotts.  . , a . A 

Exstipulate  ; 'stigmas  on  a style  ; placentas  parietal  ; Mowers  1 
regular  * 


1.  Ebcnaccte. 

11.  Aquifoliacea:. 

III.  Apocynacesc. 

IV.  Loganiace», 

V.  Diapensiacea:. 

VI.  Stilbaceae. 

VI 1.  Orobanchacca:. 
VI 11.  Gentianace*. 


The  Ebenaceze  are  Indian  and  tropical,  although  a few  species 
are  found  as  far  north  as  Switzerland  in  the  Old  W orld,  and  i 
York  in  the  New.  They  are  chiefly  remarkable  for  their  hard  blacK 
wood,  sometimes  variegated,  and  known  as  Ebony  and  Ironwood ; 
also  for  the  extreme  acerbity  of  their  unripe  fruit. 
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The  AQUiFOLiACEi'E,  of  which  the  Common  Holly  is  a type,  are 
found  sparingly  in  the  West  Indies  and  South  America,  where  Ilex 
paraguayensis  yields  the  Paraguay  tea,  in  the  leaves  of  which  Mr. 
Stenhouse  detected  theine.  The  evergreen  shrub,  Prinos  glabra,  is 
employed  as  a substitute  for  tea  in  many  parts  of  North  America. 
In  Europe  the  Common  Holly  {Ilex  Aquifolium),  with  its  numerous 
varieties  of  gold  and  silver-blotched,  broad,  narrow,  and  thick  serrated 
leaves,  is  a beautiful  object  in  ornamental  clumps  of  shrubberies, 
especially  when  clothed  with  its  profusion  of  red  or  yellow  berries. 

The  Apocynace.*,  or  Dogbanes,  are  trees  or  shrubs,  chiefly 
tropical,  Vinca  and  Apocynum  alone  belonging  to  northern  countries. 
For  the  most  part  they  are  handsome  plants,  with  large,  showy, 
symmetrical  flowers.  They  all  yield  a milky  juice  by  incision  in  the 
stem,  which  is  generally  poisonous.  The  Tanghin  poison-tree  of 
Madagascar,  which  was  at  one  time  used  as  an  ordeal  of  guilt  or 
innocence,  is  remarkable  for  its  poisonous  properties.  In  the  Peri- 
winkle ( Vinca  minor),  the  calyx  (Fig.  424)  is  five-parted,  while  the 
root,  like  that  of  the  Gentians,  is  bitter,  acrid,  and  astringent.  Others 
are  not  only  harmless,  but  nourishing ; the  Hya-Hya,  or  Milk-tree 
of  Demerara,  and  Cream-fruit  of  Sierra-Leone,  are  of  this  descrip- 
tion. Caoutchouc  is  yielded  in  abundance  by  Vahea  gummifera, 
Urceola  elastica,  and  Willoughbeia  edulis.  Many  of  them  yield 
valuable  medicines,  but  from  the  great  prevalence  <?f  the  poisonous 
properties  in  the  order,  they  require  to  be  administered  with  caution. 
Even  the  Oleander  {Nerium)  is  a formidable  poison,  as  well  as  a 
destroyer  of  cutaneous  vermin.  It  is  related  that  while  the  French 
troops  occupied  Madrid,  a marauding  soldier  cut  some  branches  of 
Nerium  Oleander  to  employ  as  spits  on  which  to  roast  his  plunder, 
and  of  the  twelve  comrades  who  partook  of  the  feast  seven  died,  and 
the  other  five  were  dangerously  ill. 

The  Logan  1 ACE/E,  separated  from  the  former  order,  are  either 
tropical  or  inhabit  countries  near  the  tropics,  a few  species  belonging 
to  Australia  and  America.  There  is  no  order  more  venomous  than 
this,  which  now  includes  Strychnos  Nux-vomica,  an  Indian  tree,  with 
small  greenish-white  flowers,  ribbed  leaves,  and  a beautiful  round 
orange-coloured  fruit,  the  size  of  a small  apple,  having  a brittle  stalk, 
and  white,  gelatinous  pulp.  The  pulp  of  the  fruit,  according  to 
Roxburgh,  is  perfectly  harmless,  and  is  greedily  devoured  by  birds, 
but  the  seeds  are  extremely  dangerous. 

The  other  members  of  the  group  have  few  properties  worth 
mentioning.  The  Orobanchaceze  are  parasites  upon  the  roots  of 
other  plants.  The  seeds,  according  to  Vaucher,  will  be  dormant 
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until  they  come  into  contact  with  the  roots  of  the  plants  on  which  ' 
they  grow  parasitically,  when  they  immediately  begin  to  germinate. 

The  Gentianace/E  range  over  the  entire  globe.  They  bloom 
on  the  verge  of  eternal  snow  in  the  Alps,  in  the  chinks  of  the  rocky  < 
steeps  of  North  Cape,  in  the  Himalayas,  on  Mexican  mountains,  : 
and  in  the  hottest  sandy  plains  of  India  and  South  America.  As  j 


Fig.  424- 

The  Periwinkle  \ Vinca). 


Fig.  425- 


Fig.  426. — Erythrcea  Centaurium. 


ornamental  plants,  they  are  remarkable  for  the  brilliant  colours  and 
beautiful  form  of  their  flowers,  whose  prevailing  colours  are  either 
an  intense  blue  or  a clear  bright  yellow. 

As  an  example  of  the  order  we  shall  limit  ourselves  to  describing 
the  Centaury  (. Erythrcea  Centaurium),  Fig.  426. 

It  is  a little  plant,  common  in  woods,  fields,  and  glades  ; its 
opposed  leaves  are  entirely  sessile,  and  disposed  like  the  I hyme. 
The  flowers  are  regular  and  hermaphrodite  : the  calyx  tubular,  with 
five  linear  divisions.  The  corolla  is  in  the  shape  of  a funnel,  with 
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very  long  tube  and  limbs,  with  five  divisions,  hive  stamens  are 
inserted  upon  the  tube  of  the  corolla.  Before  the  expansion  of  the 
flower  the  anthers  are  straight,  but  become  spirally  twisted  after  the 
emission  of  the  pollen.  The  pistil  is  composed  of  a superior  ovary, 
surmounted  by  a filiform  style,  divided  into  two  branches,  which 
are  rounded  at  the  summit.  The  ovary  is  unilocular,  with  parietal 
placentas,  bearing  a great  number  of  anatropal  ovules.  The  fruit  is 
a capsule  opening  with  two  valves,  which  bear  the  seeds  upon  their 
sides.  These  enclose  a very  small  embryo  in  a fleshy  albumen. 

The  Gentians  ( Gentiana ) only  differ  from  the  preceding  in  having 
straight  anthers.  The  root  of  the  Yellow  Gentian  (G.  luted)  is 
employed  in  medicine,  being  the  plant  which  furnishes  the  gentian 
root  of  the  druggists.  It  is  a native  of  the  Alps  and  other  mountains 
of  Central  Europe,  growing  vigorously  in  calcareous  soils,  where  its 
numerous  fascicled  bright  yellow  flowers  surprise  the  traveller  by 
their  unexpected  appearance.  Most  other  species  of  Gentians  are 
now  abandoned  in  medicine;  but  botanists  cherish  them  for  their 
elegance  of  form  and  the  brilliant  colouring  ot  their  flowers.  We 
may  cite  as  belonging  to  this  family  two  of  the  most  graceful 
ornaments  of  our  rivers  and  ponds : the  Bog-bean  (Menyant/ies 
trifoliald),  whose  trifoliate  leaves,  and  flowers  disposed  in  spikes, 
snowy  white,  rose-coloured,  or  purple  in  their  tints,  are  bearded 
on  the  inside  of  their  corolla  with  delicate  filaments.  Again,  there 
is  the  Fringed  Buckbean  ( Vil/arsia  nympfueoides ),  the  elegant  rival 
of  the  yellow  Water  Lily,  which  is  being  introduced  into  our  orna- 
mental waters,  where  its  round  green  leaves  and  yellow  flowers 
form  a very  graceful  ornament. 


Alliance  XXIX. — Solanales. 


Flowers  dichlamydeous,  monopetalous,  symmetrical ; placentas 
axile  ; fruit,  two-three-celled  ; embryo  large,  surrounded  by  a small 
albumen.  Anomalous  genera,  having  no  corolla  or  separate  petals, 
occur. 


S tamers  free,  two  or  four  

Stamens  free,  five  ; placentas  axile  : embryo  terete 

Anthers  and  stigma  consolidated  into  a column 

Stamens  free,  five  ; placentas  axile  ; cotyledons  leafy,  folded  longi- 1 
tudinally.  J 

Stamens  free,  five  : placentas  basal  ; cotyledons  leafy,  doubled  up  . 
Stamens  free,  five  ; placentas  basal  ; embryo  filiform,  spiral  . . . 
Stamens  free,  five  ; placentas  axile  ; cotyledons  straight,  piano- ' 
convex  J 


I.  Oleacetc. 

II.  Solanacctc. 

III.  Asclepiadacex. 

IV.  Cordiacca:. 

V.  Convolvulaceae. 
VI.  Cuscutaccte. 

VII.  Polemoniaceax 


Among  the  Oleaceje  we  have  the  Common  Olive  iOda  europaa), 
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whose  fruit  and  oil  are  alike  valuable.  The  Ash  ( Fraxitius ) is 
extreme  y abundant  in  this  country  and  over  the  whole  of  Europe 
I he  bark  of  Fraxmvs  rotundifolia  yields  the  manna  of  the  druggists 
in  the  warm  climates  of  Southern  Europe.  This  substance,  which 
contains  a distinct  principle  called  mannite,  is  also  produced  by  the 
Common  Ash  (F  excelsior ). 

I he  Lilacs  were  originally  from  Asia.  Their  leaves  are  opposite 
and  simple.  Two  species  are  more  especially  cultivated  in  our 
gardens:  the  Common  Lilac  (Syringa  vulgaris ) and  the  Persian 
Lilac  {Syrtnga  persica ).  They  have  regular  and  hermaphrodite 
nowers ; the  monosepalous  calyx  is  four-lobed ; the  corolla  four- 
cleft,  monopetalous ; the  tube  much  elongated,  and  surmounted 
by  a spreading  four-lobed  limb ; two  stamens  are  inserted  upon  the 
tube  ot  the  corolla.  Ihe  pistil  is  composed  of  a superior  ovary, 
surmounted  by  a style  with  two  stigmatic  branches.  This  ovary 
is  two-celled,  the  fruit  a capsule  opening  loculicidally  into  twro 
valves,  having  a partition  in  the  centre,  and  containing  two  narrow'- 
winged  seeds,  provided  with  a fleshy  albumen  and  w'ith  a straight 
embryo. 

The  Olive  (Olea  etiropaa ) is  a sober  greyish-green  tree  of 
middle  size,  and  from  twelve  to  twenty  feet  high,  without  beauty, 
having  a nigged  stunted  appearance.  Its  leaves  are  oblong,  or 
entirely  lanceolate ; the  upper  surface  smooth  and  whitish  green,  the 
lower  scaly.  1 he  flowers  of  this  tree  form  axillary  bunches,  straight 
during  efflorescence,  drooping  when  at  maturity.  Its  fruit  is  a drupe, 
with  a two-celled  stone,  one  of  the  cells  being  frequently  abortive,  and 
the  other  ripening  only  one  seed.  The  pericarp  of  this  drupe  contains 
a fixed  oil,  obtained  by  pressure,  holding  the  highest  rank  among  oils 
used  for  alimentary  purposes.  In  November,  when  the  fruit  is  quite 
ripe,  and  assuming  a black  colour,  it  is  gathered,  taken  to  the  mill, 
and  passed  between  two  grinding-stones,  placed  at  such  a distance  as 
to  crush  the  fleshy  part  w ithout  breaking  the  stone  ; the  mass  is  put 
into  bags  made  of  rushes,  and  moderately  pressed.  What  is  called 
“virgin  oil"  is  thus  obtained  ; the  pulp  is  moistened  with  water,  and 
again  submitted  to  pressure,  and  oil  of  second  quality  is  obtained ; 
the  process  is  repeated  more  than  once. 

The  Privet  ( Liguslrum  vulgare)  is  nearly  allied  to  tire  Lilac.  Its 
leaves  are  astringent,  and  the  berries,  w'hich  the  birds  eat,  furnish  a 
black  colour  used  in  dyeing.  Country-people  in  France  manufacture 
a w'riting  ink  with  the  crushed  fruit. 

To  understand  the  structure  of  the  Ash  {Fraxiuus),  let  us 
examine  two  species,  namely,  the  Flowrering  Ash  (A  Ornus ) and  the 


X v II.— The  Common  Ash  {Fraxittits  txcelsior). 
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Common  Ash  (F.  excelsior).  The  former  is  a very  ornamental  tree, 
from  thirty  to  forty  feet  in  height.  The  compound  leaves  of  the 
Flowering  Ash  have  from  seven  to  nine  sessile,  lanceolate,  and 
dentate  leaflets ; they  are  green  and  smooth  on  the  upper  surface, 
the  lower  is  a little  paler,  and  hairy  the  whole  length  of  the  mid- 
rib. The  flowers  appear  with  the  leaves ; they  are  regular  and 
hermaphrodite,  and  of  a greenish  white.  The  calyx  is  four-toothed, 
and  the  white  corolla  consists  of  four  very  long  linear  petals.  1 here 
are  two  stamens  and  one  pistil  with  two  cells,  each  containing  two 
suspended  anatropal  ovules,  as  in  the  Lilac ; the  fruit  is  a winged 

samara.  . , . 

From  this  and  some  other  species  of  the  Ash — notably,  as 
already  observed,  from  F rotund  if olia—d,  liquid  is  drawn  by  incisions 
made  in  the  bark,  which  solidifies  when  exposed  to  the  air.  When 
fresh,  it  is  sweet  and  nutritious ; with  age  it  becomes  slightly  purga- 
tive, and  serves  a useful  purpose  in  medicine.  The  most  highly- 
esteemed  manna  is  obtained  from  Sicily. 

The  Common  Ash  ( Fraxinus  excelsior ),  Plate  XVII.,  is  a large 
tree,  which  w'hen  in  good  condition  reaches  the  height  of  seventy  or 
eighty  feet,  with  a trunk  of  eight  or  ten  feet  in  circumference.  It 
grows  in  the  woods,  in  clumps,  or  by  itself,  blossoming  in  April  and 
May.  Its  leaves  present  from  nine  to  fifteen  nearly  sessile,  lanceo- 
late, opposite  leaflets,  smooth  on  the  upper  part,  velvety  below  at 
the  base  of  each  side  of  the  midrib.  The  flowers  of  the  Common 
Ash,  contrary  to  those  of  the  Flowering  Ash,  are  completely  destitute 
of  floral  envelopes  ; they  are  composed  of  two  stamens  and  a pistil. 
The  Common  Ash  is  found  in  many  parts  of  Northern  Asia.  Its 
rapid  growth  and  tough,  hard  wood  make  it  one  of  the  most 
useful  British  trees,  besides  being  singularly  graceful  as  an  ornament 
on  lawns  and  parks ; but  more  especially  does  it  seem  the  natural 
ornament  of  architectural  ruins,  such  as  Melrose  and  Netley  Abbeys, 
where  it  may  be  seen  in  great  perfection,  blending  its  slender 
branches  and  airy  foliage  with  the  venerable  walls  and  tracery  of 
the  windows.  The  Ash,  however,  is  an  enemy  to  all  interloping 
vegetation  ; its  rapid  growth,  and  the  extension  of  its  roots  may 
be  traced  in  the  languor  of  its  vegetable  neighbours.  The  Weeping 
Ash  (F.  excelsior  var.  pendula)  has  many  of  the  characters  of  the 
Common  Ash,  but  the  tendency  of  its  branches  is  to  bend  down- 
wards, so  that  the  arching  boughs,  w'hen  grafted  on  a stem  of  suitable 
height,  will  soon  reach  the  ground,  and  form  a natural  arbour.  It 
was  first,  says  Loudon,  discovered  in  a field  at  Gamlingay,  in 
Cambridgeshire. 
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narcotic  principle  solanine  in  greater  or  less  proportion. 

If  we  examine  the  Potato  (S.  tuberosum)  as  a type  of  the  family 
\ye  find  that  the  calyx  (Fig.  427)  is  monosepalous,  with  five  divisions  • 
the  corolla  monopetalous,  and  shaped  like  a wheel  or  cup,  having 


albumen  and  an  embryo  bent  round  upon  itself.  Solatium  tuberosum 
came  originally  from  the  Cordilleras  of  Peru  and  Chili.  We  have 
already  said  that  its  tubers  are  not  the  roots,  but  the  subterranean 
branches  of  the  plant  : p (Fig.  429)  being  the  parent  tuber,  from 
the  evolution  of  an  eye  of  which  the  axis  of  underground  stem  a 
has  issued ; a is  a branch  given  off  at  a node  of  the  primary  axis  a, 
at  which  also  the  root-fibres  r are  developed  ; r,  a young  tuber,  is 
the  thickened  extremity  of  the  branch. 

As  other  examples  of  the  genus  Solatium  we  may  also  cite 
the  Black  Nightshade  (S.  nigrum ),  and  the  woody  Nightshade 
(S.  Dulcamara).  Solatium  nigrum  is  a herbaceous  shrubby  plant, 
which  grows  under  hedges,  in  woods,  by  river  sides,  on  the  walls  of 
cottages,  and  in  cultivated  places.  It  has  white  flowers,  producing  a 
black  berry,  while  S.  Dulcamara  has  purple  flowers  and  scarlet 
berries.  J he  Egg-plant  (Solatium  cscu/cn turn),  is  a herb  originally  from 
tropical  Asia,  which  culture  has  spread  along  the  shores  of  the 
Mediterranean  and  southern  regions  of  Europe.  It  is  now  naturalised 
in  America.  Its  large,  shiny,  ovoid,  generally  violet,  but  sometimes 


•3  at  the  summit  by  two  pores.  The 
pistil  consists  of  a superior  ovary, 
surmounted  by  an  elongated  style, 
L(  which  terminates  in  an  obtuse  stigma 


lobes  alternating  with  the  division  of 
the  calyx,  five  stamens  with  short  fila- 
ments, and  bilocular  anthers,  opening 


'Phis  ovary  has  two  cells,  and  for  each 
cell  a large  placenta  with  numerous 
ovules  inserted  upon  the  partition 
which  separates  them.  The  fruit  is 
a berry  containing  a number  of  com- 
pressed seeds,  supplied  with  a fleshv 


which  separates  them. 
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yellow-coloured  fiuit  contains  a white  flesh,  which  becomes  comestible 
by  cooking.  The  Apple  of  Sodom  ( S . sodomeum),  is  a native  of 


South  Europe  and  North  Africa.  Of  this  plant  Sir  John  Mandeville, 
the  old  English  traveller,  speaking  of  the  Dead  Sea,  tells  us  that. 
“ Besyden  growen  trees  that  baren  fulle  faire  apples  and  faire  of 


47?- 


THE  VEGETABLE  WORLD. 


colour  to  beholden,  but  whosoe  breakethe  them  or  cuttethe  them  in 
two,  he  shall  find  them  within  coles  and  cyndres.”  Milton  alludes 
to  this  tradition  : 

“ They,  fondly  thinking  to  allay 
Their  appetite  with  gust,  instead  of  fmit 
Chewed  bitter  ashes. 

The  Tomato  ( Eycopersicum  cscukntum)  is  cultivated  in  most 
gardens,  and  produces  a fruit  called  the  Love  Apple,  of  a lively  red 


Fig.  429.—  Roots  and  Tubers  of  the  Potato. 


colour,  with  round  lobes,  filled  with  an  orange,  sourish  pulp,  having 
a very  agreeable  perfume. 

The  Belladonna,  or  Deadly  Nightshade  (A/ro/a Belladonna),  is 
a perennial,  herbaceous,  elegant  plant,  with  sombre  leaves,  livid 
flowers,  and  fruit  resembling  little  black  cherries.  The  sweet  flavour 
of  these  fruits  is  deceitful,  for  their  juices  constitute  a deadly  poison. 
Yet  as  a medicine  the  berry  (Fig.  430)  has  powerful  soothing 
properties.  The  expressed  juice  of  the  leaves  produces  a remarkable 
dilatation  of  the  pupil  of  the  eyes — a singular  property,  which  has 
been  utilised  in  operations  for  cataract  to  facilitate  the  extraction 
of  the  crystalline  lens.  The  odour  of  the  whole  plant  produces 
headache  and  sickness. 

The  Mandrake  ( Mandragora  officinalis ),  which  has  properties 
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analogous  to  those  of  Belladona,  but  less  violent,  in  olden  times  was 
employed  by  magicians  and  sorcerei  s to 
produce  mental  hallucinations  and  dis- 
turb the  reason.  The  'W  inter  Cherry 
(P/iysalis  Alkekcngi),  a slightly  acid  suc- 
culent berry,  enclosed  in  an  accrescent 
calyx,  sometimes  used  at  dessert,  is  re- 
commended as  a diuretic.  I he  Capsi- 
cum, the  shiny  berries  of  which  are  green 
at  first,  and  red  when  arrived  at  maturity, 
contains  a resinous,  balsamic,  but  v erj 
acrid  principle,  which  makes  these  fruits 
to  be  much  esteemed  as  a condiment  in 

all  countries.  430.-Bcrry  of  Belladonna. 

Tobacco  (Nicotiana)  belongs  to  an- 
other section  of  the  family  of  the 
Solanacca.  Their  anthers  open  by  two 
longitudinal  clefts.  Their  fruit  is  dry  ; 
it  is  a capsule  which  opens  in  two  valves, 
leaving  the  placentary  partition  filled 
with  seeds  in  the  centre  (Fig.  431).  The 
Tobacco  is  a renowned  plant,  which  has 
made  the  conquest  of  the  world.  In  all 
parts  of  the  globe  it  is  consumed. 

Henbane  ( Hyoscyamus  niger)  is  dis- 
tinguished from  Solatium  and  its  con- 
geners, as  well  as  from  lobacco,  by  its 
capsular  fruit,  which  opens  circularly,  like 
a little  box. ' Lastly,  we  must  mention 
the  Thorn  Apple  ( Datura  Stramonium), 
the  capsule  of  which  is  covered  with 
prickly  tubercles. 

The  Asclf.ptadace/e  are  succulent 
plants,  chiefly  of  South  Africa,  where  they 
flourish  in  the  dry  and  sterile  soil.  In 
tropical  India,  America,  and  Australia, 
they  also  abound  ; only  two  species  being 
found  in  northern  regions.  Of  Asclepias  Fig.  431.— Flowers  of  Tobacco-plant, 
there  are  many  North  American  species, 

and  Cyttanchum  is  found  between  590  north  and  320  south  latitude. 
The  roots  of  most  of  the  species  are  acrid,  and  yield  a milky  juice. 
Many  of  them  possess  useful  medicinal  properties. 
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The  CoRDiACEi'E  are  trees,  native  of  the  tropics  of  both  hemi- 
spheres, the  flesh  of  their  fruit  being  succulent,  mucilaginous,  and 
emollient. 

The  Convolvulace.e,  or  Bindweeds  (Fig.  22),  are  familiar  to 
most  readers,  and  universal  favourites,  from  their  elegant  twining 
stem,  which  accounts  for  their  name — derived  from  volvo,  “ to  wind 
round”  heart-shaped  or  lobed  leaves,  and  the  innumerably  varied 
colours  of  their  bell-shaped  flowers. 

The  Cuscutace.e  are  climbing  colourless  parasites  (Fig.  15)  of 
both  hemispheres.  Mr.  Griffiths  speaks  of  a gigantic  species  which 
even  preys  upon  itself  in  Affghanistan,  where  he  saw  one  mass 
covering  a willow-tree  from  twenty  to  thirty  feet  high. 


Alliance  XXX.— Cortusales. 

Flowers  monodichlamydeous,  monopetalous;  placenta  free, central; 
embryo  lying  within  a large  quantity  of  hard  albumen. 

Stamens  alternate  with  the  petals  ; styles  two  ; inflorescence  circinate.  I.  Hydrophyllacc.'e 

Stamens  opposite  the  petals ; fruit  membranous,  one-seeded  : styles ) T t ™ « 

five  ; stem  herbaceous.  j 11.  PIumbaginacc;e 

Stamens  alternate  with  the  petals  ; style  one  ; inflorescence  straight.  III.  Plantaginace:*. 

btamens  opposite  the  petals  ; fruit  capsular,  many-seeded  ; style  one  :)  ...  n . . 

stem  herbaceous.  J IV.  Pnmulacear. 

Stamens  opposite  the  petals ; fruit  indehiscent,  drupaceous  ; style  one  ; ) ..  . . 

stem  woody.  j V.  M yrsmaceze 

Hydrophyllace^e  are  little  known  out  of  the  American  continent. 
Nama  and  Hydrolea  occur  in  India ; some  species  of  Nemophila  are 
garden  favourites,  cherished  for  their  elegant  flowers. 

Plumbaginace^e  grow  in  salt  marshes  and  sea-coasts  of  the 
temperate  parts  of  the  world,  along  the  Mediterranean  basin  ; others 
in  Greenland  and  the  mountain  ranges  of  Europe,  and  a few  within 
the  tropics ; Plumbago  zeylanica  from  Ceylon  to  Port  Jackson ; 
/Egialitis  grows  among  the  Mangroves  of  Australia ; Vogelia  at  the 
Cape  of  Good  Hope. 

Plantaginace/E,  often  stemless  herbs,  are  scattered  over  the 
world,  but  they  prevail  chiefly  in  temperate  latitudes ; their  foliage 
is  slightly  bitter  and  astringent ; their  seeds  are  covered  with  mucus, 
which  renders  many  of  them  emulcent. 

The  Primulace^e  are  herbaceous  plants,  with  simple  alternate 
leaves,  and  without  stipules;  their  stems  are  chiefly  subterranean,  and 
their  leaves  form  a rosette  at  the  surface  of  the  soil,  from  whence 
springs  the  stalk  bearing  the  flowers.  They  are  mostly  natives  of 
temperate  regions,  rare  between  the  tropics,  but  abounding  in 
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mountainous  parts  of  Europe  and  Asia.  The  Cowslip  {Primula yeris) , 
Fig.  432,  grows  in  our  woods  and  fields.  The  Bird’s-eye  Primrose 


is  not  uncommon  in  boggy  places  as  far  north  as  Yorkshire. 
The  different  varieties  of  Auricula  are  derived  from  the  Yellow, 
P.  Auricula,  a native  of  the  Swiss  Alps. 
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The  calyx  of  the  Primrose  is  monosepalous,  and  forms  a tube 
terminated  at  the  summit  by  five  lobes  or  teeth.  The  corolla  is 
monopetalous  and  hypocrateriform ; its  limb  presents  five  lobes 
alternating  with  the  teeth  of  the  calyx ; five  stamens  are  inserted 
upon  the  tube  of  the  corolla  opposite  the  lobes.  The  pistil  presents 
a superior  ovary,  surmounted  by  a more  or  less  elongated  style.  The 
ovary  is  unilocular,  and  has  in  its  interior  a large  free  central  placenta  : 
it  is  filled  with  a great  number  of  ovules.  The  fruit  is  a capsule, 
with  five  valves,  opening  at  the  summit,  through  which  the  seeds, 
which  are  supplied  with  a fleshy  albumen  enveloping  a straight 
embryo,  are  suffered  to  escape. 

Next  to  the  Primrose  we  will  place  Cyclamen , so  easily  recognised 
from  its  elegant  corolla  with  reflexed  lobes,  and  by  its  subterranean 
stem,  sometimes  much  enlarged ; it  is  a favourite  food  with  swine, 
whence  the  name  of  Sow’s  Bread,  not  uncommonly  given  to  it. 
We  have  also  Lysimachia , with  wheel-shaped  corolla,  and  bitter, 
astringent  roots;  one  of  them,  the  Yellow  Loosestrife  (Z.  vulgaris), 
unfolds  its  large  handsome  flowers  by  the  sides  of  rivers  and  in 
shady,  watery  places. 

Slightly  removed  from  the  Primroses  are  the  Pimpernels  ( Ana - 
eallis) ; they  have  a round  ovary,  with  a thread-like  style ; the  fruit  is 
a capsule,  opening,  like  a box,  with  a lid. 


Alliance  XXXI. — Echiales. 

Flowers  dichlamydeous,  monopetalous,  symmetrical  or  unsym- 
metrical ; fruit  consisting  of  severed  one-seeded  nuts ; embryo  large, 
with  little  or  no  albumen. 


* Flowers  regular. 

Flowers  unsym  metrical ; stamens  two 

Flowers  symmetrical  ; stamens  four  ; stigma  naked 

Flowers  symmetrical  ; stamens  five  ; ovary  not  lobed  ; stigma  naked  . . 
Flowers  symmetrical ; stamens  five  ; ovary  more  than  four-lobed  . . . 

Flowers  symmetrical ; stamens  five  ; ovary  four-lobed 

Flowers  symmetrical ; stamens  hypogynous ; ovary  not  lobed  ; stigma  \ 
indusiate.  \ 


I.  Jasminacea:. 
II.  Salvadoracex 

III.  F.hrctiacex. 

IV.  Nolanacex. 
V.  Boraginacca:. 

VI.  Brunoniacex. 


• * Flowers  irregular,  unsymmetrical. 


Ovary  of  two  deeply-lobed  carpels  ; ovules  erect  ........  VII.  Labiatse. 

Ovary  not  lobed  ; ovules  erect  VIII.  Verbenaceas. 

Ovary  not  lobed  ; ovules  pendulous ; anthers  two-celled IX.  Myoporaceae. 

Ovary  not  lobed  ; ovules  pendulous  ; anthers  one-cclled X.  Selaginaceai 


The  Boraginacea  are  mostly  natives  of  temperate  regions. 
These  plants  are  abundant  in  Southern  Europe  ; their  properties  arc 
unimportant ; the  Borage  {Bor ago  officinalis ),  and  the  pretty  Forget- 
me-not  {Myosotis palustris)  being,  perhaps  the  best-known  species. 


BORA  GINA  CRM. 


All 


The  Common  Comfrey  (. Symphytum  officinale^,  I'ig.  433>  "hich 
we  will  take  for  a.  type  of  this  family,  is  a herb,  angular,  rough,  with 
simple  alternate  leaves,  without  stipules ; the  ample  radical  leaves 


are  ovate  pointed,  petiolated  ; the  cauline  leaves  decurrent,  lanceo- 
late. The  flowers,  disposed  in  scorpioid  cymes,  are  white  or  violet 
coloured ; they  are  regular  and  hermaphrodite.  The  calyx  is  five- 
toothed.  The  corolla  is  tubular,  with  an  urceolatc  limb,  and  short 
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triangular  lobes  Underneath  these  five  lobes  the  neck  is  furnished 
with  five  lanceolate  abate  scales,  forming  a white  cone.  Five  sta- 

its  obes6  'The  f T*  the  tUbf  °/  the  coroUa>  “d  alternate  with 
lobes.  I he  fruit  is  composed  of  four  achtenes.  The  Comfrey  is 

TvThe11  Efg[fi  grrTng  in  meadovvs’  near  rivers  and  ditches 

Bon/e  Y/lZtl gr°Uped  other  Senera,  such  as  the 
th  J h i 1 S °ffin*ahs\  the  rotate  corolla  of  which,  purple  in 
///./b’  becomes  blue  when  fully  expanded;  the  Viper’s  Bugloss 
a common  plant  in  waste  places,  on  chalk  or  lime 

cne  ’ \7vn  nt;iariav  °fa/lahs>.  employed  in  olden  times  in  medi- 
E“;  'rinch  from  its  pretty  blue  colour  and  from  its 

beauty  and  freshness,  has  obtained  the  name  of  Forget-me-not. 

from  labium,  a lip,  describes  the  peculiar  form  of 
tie  divisions  of  the  corolla  in  this  important  order.  They  are 
erbaceous  or  half-shrubby  plants,  usually  yielding  more  or  less 
aromatic  essential  oil.  Their  stems  are  four-sided;  with  opposite 
nn  ? nrr  andleavesj  flowers  in  axillary  opposite  clusters,  sessile,  or 

nn,>2  1 f f kS  ; and  the  Upper  lip  °f  the  C0r0lla  consists  of  two 
united  petals  opposite  to  the  three  united  sepals  of  the  bilabiate 

nctlk  116  IT0  TuedrSe,pals  are  °PP°sed  t0  ^e  three  united 
petals  of  the  corolla.  1 he  Labial  a are  spread  over  the  whole  worfd, 

but  are  most  abundant  in  temperate  regions,  diminishing  in  number 
towards  the  poles  and  the  tropics. 

The  White  Dead  Nettle  (Lamium  album),  Fig.  434,  is  a herba- 
ceous plant,  frequently  met  with  in  grassy  places  and  by  road-sides. 

will  serve  as  a type  of  the  family.  The  stems  and  branches  are 
tour-sided;  the  leaves  simple,  ovate,  and  opposite,  long  and 
acuminate,  unequally  dentate,  and  slightly  rugose.  The  inflorescence 
is  in  small  contracted  cymes,  with  sessile  flowers,  thus  forming  what 
botanists  call  glomerules  which  spring  from  the  axils  of  the  upper 
leaves.  The  flowers  are  hermaphrodite  and  irregular.  The  calyx  is 
monosepalous ; the  corolla  rather  large,  white,  tinged  with  yellow 
inside,  monopetalous,  and  bilabiate.  The  stamens  are  four  in 
number,  of  unequal  length,  two  large  and  two  small,  inserted  upon 
tbe  corolla.  The  pistil  consists  of  a superior  ovary,  the  external  and 
uPPe1r  ?u. ace  °f  which  presents  four  protuberances,  and  a style, 
vi  nch  is  inserted  in  the  midst  of  them,  terminating  in  two  branches 
covered  vvith  stigmatic  papillae ; each  protuberance  is  a cell  of  the 
ovary,  and  each  cell  contains  an  anatropal  ovule ; when  at  maturity, 
each  cell  becomes  an  achaene.  The  seed  encloses  a straight  embryo 
surrounded  by  a fleshy  albumen,  slightly  developed. 

All  the  Labiata  possess  similar  characteristic  organs  of  vegetation 
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rig.  434. — The  White  Dead  Nettle  {L  annum  album). 
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to  those  described,  with  some  slight  differences,  depending  on  the 
shape  of  the  calyx,  that  of  the  corolla,  or  the  number  and  relative 
dimensions  of  the  stamens.  For  instance,  the  Sages  have  two  stamens. 
These  have  an  anther  of  a very  remarkable  structure ; the  connective 
is  very  long,  and  is  placed  perpendicular  to  the  filament,  like  the 
beam  of  a balance.  At  one  extremity  of  this  beam  is  a cell  filled 
with  pollen ; at  the  other  an  appendage  which  represents  the  other 
cell,  which  is  abortive.  Most  species  of  the  extremely  natural  family 
of  the  Labiatre  are  endowed  with  stimulating  properties,  due  to  an 
essential  aromatic  oil,  which  resides  in  the  glands  placed  under  the 
epidermis.  1 he  Common  Sage  and  many  other  species  of  the  genus 
are  thus  provided ; so  also  is  the  Rosemary  ( Rosmarinus  officinalis), 
the  W ild  Thyme  ( Thymus  Scrpyllum),  Peppermint  {Mentha  Piperita), 
and  the  Common  Balm  {Melissa  officinalis),  from  all  of  which  useful 
medicines  are  obtained  by  distillation.  The  ground  Ivy  {Glechoma 
hedcracea),  the  Hyssop  {Hyssopus  officinalis)  are  efficacious  as  bitters 
and  aromatics  ; Teucrium  Chantcedrys  is  also  sometimes  employed  in 
medicine. 

Alliance  XXXII. — Bignoniales. 

Flowers  dichlamydeous,  monopetalous,  unsymmetrical  ; fruit 
capsular  or  berried  with  consolidated  carpels,  embryo  with  little  or 
no  albumen. 


I 


Placentas  parietal ; fruit  bony,  or  capsular  ; embryo  amygdaloid  ; 
radicle  short. 

Placentas  parietal  ; fruit  capsular,  or  baccate  ; embryo  with  minute ) . r 

cotyledons  ; radicle  long.  ji 

Placentas  parietal ; fruit  succulent,  hard-shelled  ; embryo  amygdaloid  ; ) , , , 
radicle  short  ' ^ in. 


Placentas  axile  ; seeds  winged,  sessile,  cxalbuminous  ; cotyledons)  ,v 
large,  leafy.  i 1V' 

*} 


V. 


Placentas  axile  ; seeds  wingless,  attached  to  hard  placental  processes, 
exalbuminous  ; cotyledons  large,  fleshy. 

Placentas  axile  ; seeds  albuminous VI. 

Placentas  free,  central VII. 


Pedaliaceae. 
Gesneraceje. 
Crescent  iaceae. 
Bignoniacea:. 

Acanthace®. 

Sci  ophulariacese. 
Lcntibulariaccas. 


Pedaliaceae  occur  in  small  numbers  in  the  tropics,  chiefly  in 
Africa.  Sesamum , yielding  an  oil  which  is  substituted  for  olive  oil, 
and  several  other  species  have  useful  medicinal  properties. 

Gesnerace/E  are  small  bushes,  frequently  mere  herbs.  The 
species  of  Achimenes  and  Gloxinia , well-known  in  our  gardens,  are 
natives  of  tropical  America.  Other  genera  are  found  in  all  parts  of 
the  world,  from  the  cooler  parts  of  Asia,  the  Cape  of  Good  Hope, 
the  warm  valleys  of  the  Himalayas,  and  Australia. 

Crescentiacete  and  Bignoniace/e,  are  natives  of  the  tropics  of 
both  hemispheres.  The  Calabash-tree  {Cresccntia  Cujete)  bears  a great 
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gourd-like  fruit,  filled  with  a subacid  pulp,  much  eaten  by  the  negroes. 
The  chief  station  of  Bignonia,  whose  trumpet-shaped  flowers  are  the 
glory  of  the  places  they  inhabit,  extends  from  Pennsylvania  to  the 

southern  provinces  of  Chili.  , , . , 

The  Acanthaceje,  distinguished  by  their  large  leafy  bracts,  which 
nearly  conceal  their  flowers,  are  almost  all  tropical,  although  the 
tropical  genus,  Acanthus , is  found  as  far  north  as  Greece,  where  it 
became  the  model  for  a graceful  architectural  ornament. 


Fig.  435.— Flower  of  the  Foxglove  (Digitalis  purpurea).  Fig  436.-  Flower  of  Snapdragon 

c,  corolla  ; s,  calyx.  ( Antirrhinum ). 

The  ScroPhui.ari ack./E  include  a large  number  of  well-known 
plants,  of  apparently  anomalous  structure,  and  foims  which  at  first 
glance  would  seem  to  belong  to  other  orders.  They  are  distinguished 
from  Solanacece  by  the  absence  of  a fifth  stamen,  and  the  imbricated 
aestivation  of  the  corolla.  The  tendency  in  the  flowers  in  many 

cases  is  to  form  pouches,  or  spurs.  The  species  are  generally 

acrid,  bitter,  and  suspected.  In  the  Foxglove  {Digitalis  purpurea ), 

Fig.  435,  and  several  other  species,  these  qualities  become 

dangerous.  Sc/iizanthus,  Calceolaria , Alonsoa,  Antirrhinum , 

Maurandia v Lophospermumx  Rhodochiton , Collinsia,  Pent  station, 

Q 
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Russellia,  Mimutus , Hemianthus,  present  us  with  galaxy  of  green- 
house and  garden  flowers  such  as  scarcely  any  other  order  can 
produce. 

Sub-class  IV. — Epigynous  Exogens. 

Stamens  adherent  to  the  calyx  or  corolla;  ovary  inferior  or 
nearly  so. 

Alliance  XXXIII. — Campanales. 

Flowers  dichlamydeous,  monopetalous  ; embryo  with  little  or  no 
albumen. 


Ovary  two  or  more  celled  ; anthers  free  or  half-united  : stigma  naked  ; 7 
corolla  valvate,  regular.  j 

Ovary  two  or  more  celled  ; anthers  syngenesious  ; stigma  surrounded  by  > . . 

hairs  ; corolla  valvate,  irregular.  j ‘ ‘ - 

Ovary  two  or  more  celled  ; anthers  syngenesious  or  free  ; stigma  in--)  ... 
dusiate  ; corolla  induplicatc.  j 

Ovary  two  or  more  celled  ; stamens  and  style  combined  ; corolla  imbri  ) Tv 
cate.  j 1 v • 

Ovary  one-celled  ; corolla  imbricate;  anthers  free;  ovule  pendulous;-)  y 
seeds  exalbuminous.  j *• 

Ovary  one-celled;  corolla  imbricate;  anthers  free;  ovute  pendulous ; I yt 
seeds  albuminous.  j ' *• 

Ovary  one-celled  ; corolla  valvate;  anthers  syngenesious  ; ovule  pen  V \-  r t 
dulous  ; seeds  albuminous.  jvli. 

Ovary  one-celled  ; corolla  valvate  ; anthers  syngenesious  ; ovule  erect ;)  VI 
seeds  exalbuminous.  j v 1 1 1 


Campanulaccse. 
Lobeliaceae. 
Goodeniacca:. 
Stylidiaceae. 
Valeri  anacea:. 
Dipsacaceae. 
Calycerajca;. 
Compositae. 


The  Campanulacea;  inhabit  the  temperate  parts  of  the  world, 
being  rare  in  the  tropics,  and  chiefly  found,  according  to  De  Candolle, 
in  our  hemisphere,- between  the  36th  and  37th  parallels  of  north 
latitude ; the  chain  of  the  Alps,  Italy,  Greece,  the  Caucasus,  and  the 
Altai  range  ; the  Cape  of  Good  Hope  is  another  centre.  The  whole 
order  is  more  or  less  ornamental,  and  most  of  the  plants  yield  a 
white  milky  juice,  which  is  somewhat  bitter  and  acrid. 

The  Bell-flower,  of  which  we  give  an  example  ( Campanula 
Medium , Fig.  437),  derives  its  name  from  its  large,  full-blown,  bell- 
shaped corolla,  opening  in  great  numbers  at  the  same  time.  Its  stem 
is  erect,  branching  towards  the  top ; the  leaves  are  sessile,  ovately 
lanceolate,  irregularly  crenate  and  dentate,  with  the  flowers  slightly 
inclined,  and  disposed  in  loose  bunches.  The  flowers  are  regular 
and  hermaphrodite ; the  calyx  gamosepalous  with  five  lobes ; the 
corolla,  campanulate  or  bell-shaped,  is  divided  in  its  upper  part  into 
five  teeth,  alternating  with  the  calycine  lobes.  The  stamens,  five  in 
number,  are  free,  and  are  not  inserted  in  the  tube  of  the  corolla ; the 
anthers  are  bilocular,  and  the  filaments  flattened  and  enlarged  in  their 
lower  part  in  order  that  they  may  embrace  the  ovary.  The  pistil  is 
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composed  of  an  inferior  ovary,  surmounted  by  a style,  divided  into 
five  stigmatic  branches.  The  ovary  is  five-celled  ; the  fruit  a capsule, 
with  five  cells  which  open  at  the  base. 

Many  species  of  Campanula  are  cultivated.  We  may  cite,  as 
worthy  of  attention,  the 
Peach-leaved  Bell-flower 
( C. persicifolid) , with  flowers 
of  pale  blue,  erect  and  in 
long  compound  panicles  ; 
it  is  not  indigenous  to  this 
country,  but  is  naturalised 
in  one  or  two  places.  This 
species  grows  double,  and 
forms  a fine  garden  flower. 

C.  pyramidalis  is  another 
stately  Bell-flower,  which 
reaches  the  height  of  three 
or  four  feet,  forming  a pyra- 
midal mass  of  flower.  The 
pretty  Harebell  ( C.  rotundi- 
folia ),  with  slender  stem 
and  nodding  cluster  of 
“ heavenly  blue,”  is  not  the 
least  worthy  of  those  that 
deserve  notice. 

The  Lorf.liace.-f.  are 
frequently  found  within  or 
upon  the  borders  of  the 
tropics  of  both  hemispheres. 

They  are  extremely  beauti- 
ful when  in  blossom,  and 
great  favourites  in  the 
greenhouse,  but  the  milky 
juice  with  which  they  are 
charged  is  powerfully  acrid 
and  narcotic,  corrodes  the 

Skin,  and  is  fatal  taken  in-  Fig.  437.  The  Hell-flower  Cnmputuln  Med(ut,-i\ 
ternally.  Burton  says  that 

if  horses  eat  Isotoma  longiflora,  inflammation  is  produced,  so  that 
they  swell  until  they  burst.  Like  most  of  the  poisonous  orders,  it 
includes  species  possessing  valuable  medicinal  properties.  lobelia 
inflata  is  a North  American  species,  which,  when  dried,  is  formed 
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into  a cake,  when  it  has  a slightly  irritating,  acrid  taste,  somewhat 
like  tobacco,  causing  a flow  of  saliva  and  a feeling  of  nausea. 

The  Valerian ACE.t  are  natives  of  temperate  climates  : they  are 
generally  strongly-scented  aromatic  plants.  The  Dispacace.e  include 
the  Teazel  ( Dipsacus ) used  by  fullers. 

The  Composite  include  an  immense  number  of  herbaceous  and 
shrubby  plants,  sometimes  of  small  trees,  amounting  to  ten  thousand 
species.  The  flowers  of  this  family  have  an  arrangement  quite 


Fig.  438.— Disc,  section,  and  detached  florets  of  Ox-eye  Daisy. 
( Chrys.i ntheimnn  Ituciin thtninmy. 


characteristic.  They  are  all  disposed  on  a head  01  disc,  so  as  to 
have  the  appearance  of  being  a single  flower,  though  they  "e 
reallv  a union  of  many  flowers  ; hence  the  name  ot  C°jp°sn.*, 
which  has  been  given  to  them.  I his  arrangemen  is 
understood  if  we  examine  the  representation  ot  the  c“Pliulu”' 
as  it  appears  in  the  Ox-eye  Daisy  (Chrysanthemum  /eufn//^ 
mum),  of  which  we  give  in  Fig.  43 8 the  whoh: . ° ^ 

capitulum  in  a)  a section  of  the  head  is  seen  at  6,  Unal  , 
the  isolated  flowers  of  the  centre,  and  the  circumference  of  t u 
same  capitulum,  are  represented  in  c and  d.  1 he  no.  - 
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same  capitulum  may  be  all  hermaphrodite ; or  they  may  also  be  ol 
two  kinds— the  exterior,  female  ; the  interior,  male.  The  calyx  of 
these  flowers  may  be  of  various  shapes.  Sometimes  it  is  so  reduced 
that  it  seems  as  if  it  were  absent ; in  other  cases  it  forms  a sort  of 
cup  or  crown;  it  even  degenerates  into  a kind  of  silky  tuft,  or 
pappus.  The  corolla  is  either  regular  or  irregular.  In  the  former 
case  it  is  tubular,  and  five-lobed.  In  the  latter  it  is  split  in  its 
greatest  extent,  and  forms  a tongue,  dentate  at  the  summit,  or  it 
separates  into  two  lips.  The  stamens  are  inserted  upon  .the  tube  of 
the  corolla,  and  alternate  with  its  divisions.  The  filaments  are 
generally  free,  but  the  two-celled  anthers  are  united  at  their  edges 
into  a tube  which  sheathes  the  style.  The  pistil  is  composed  of  a 
unilocular  ovary,  containing  a single,  straight,  anatropal  ovule ; it  is 
surmounted  by  a minute  style,  which  is  divided  into  two  branches, 
both  in  the  hermaphrodite  and  female  flowers,  but  it  is  undivided  in 
the  male.  The  branches  of  the  style  are  furnished  with  stigmatic 
papillae  and  collecting  hairs.  Before  expansion  the  style  is  shorter 
than  the  stamens ; but  at  the  time  of  fecundation  it  increases 
rapidly,  and  rises  into  the  hollow  cylinder  formed  by  the  anthers. 
As  they  rise,  the  hairy  collectors  sweep  off  the  pollen  which  the 
gaping  anthers  contain,  and  soon  appear  charged  with  its  precious 
dust.  It  is  observed  that  the  female  flowers  are  destitute  of  hairy 
collectors  ; that  the  male  flowers  are  destitute  of  the  stigmatic 
papillae;  that  the  neuter  flowers  have  neither  stigmatic  papillae  nor 
collecting  hairs.  The  fruit  is  an  achaene,  often  furnished  with  a 
plume,  to  favour  its  dissemination.  The  solitary  seed  encloses  a 
straight  embryo  without  albumen. 

This  enormous  family  of  flowers  has  recently  been  systematised 
by  Mr.  Bentham  ; his  arrangement  is  not  as  yet  published,  and 
that  of  De  Candolle,  which  has  long  been  in  use,  is  given  here 
instead. 

Sub-order  I. — Liguliflorae  ; florets  all  hermaphrodite,  and  slit 
or  ligulate. 

I.  Cichoraccae. 


Sub-order  II. — Labiatiflor^  j hermaphrodite  florets,  or  at 
least  the  unisexual  ones,  divided  into  two  lips. 

Style  cylindrical  or  somewhat  tumid  ; its  arms  usually  blunt  or  truncate, ") 
very  convex  at  the  outside,  and  covered  at  the  upper  part  by  a uniform  • II.  Mutisiacex 
downiness,  or  absolutely  naked.  ) 

Style  never  tumid;  the  branches  long,  linear,  truncate,  fringed  only  at)  m 
Site  point.  j N assauvtace* 
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Sub-order  III. — Tubuliflor/E  ; hermaphrodite  florets,  tubular 
with  five  or  rarely  four,  equal  teeth. 


Style  cylindrical ; its  arms  generally  long  and  subulate,  occasionally  > „ 

snort  and  blunt,  always  hispid  all  over.  C * V.  Vemoniaccaj. 

Style  cylindrical)  its  arms  long  and  clavate,  with  a downy  papillose  1 ,,  „ 

surface  on  the  outside  near  the  end.  y V.  hupatonaccx. 


Fig.  439.— Chicory. 


Fig.  440. — Isolated  Flower  of  Chicory. 


Style  cylindrical;  its  arms  linear,  flat  on  the  outside,  and  equally)  yj  Asteroide*. 
and  finely  downy.  .) 

Style  cylindrical  ; its  arms  linear,  fringed  at  the  point,  generally'!  ^ 
truncate,  but  sometimes  extended  beyond  the  fringe  into  a cone,  or.  \II.  Senecionideae. 
appendage  of  some  sort.  J 

Style  thickened  upwards,  and  often  fringed  at  the  tumour ; its  arms  ) yjjj  Cynarcse. 
downy  externally. 


The  Cichoracece  possess  a milky  juice,  contained  in  a system  of 
lactiferous  vessels,  which  has  bitter,  resinous,  narcotic  principles. 
The  properties  and  virtues  of  these  species  vary  according  to  the 
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relative  proportion  of  these  principles,  and  according  to  the  age  of 
the  plants  and  the  development  of  their  different  organs.. 

The  Chicory  ( Cichorium  Intybus)  is  an  indigenous  species  in 
France,  and  probably  with  us ; the  roots  are  used  in  medicine. 
Fig.  439  represents  the  Wild  Chicory ; Fig.  440  an  isolated  flower 
from  the  capitulum  of  this  plant.  The  roots  of  the  Cultivated 
Chicory,  dried,  roasted,  and  ground,  are  sometimes  mixed  with 
coffee.  The  young  leaves,  dressed  as  a salad,  are  eaten  by  the 
lower  classes  in  France.  The  Endive  ( C. . Endivia ) is  a Mediter- 
ranean plant,  less  bitter,  and  is  appropriated  to  alimentary  use  as 
a salad. 

The  Wild  Lettuce  ( Lactnca  saliva)  has  a bitter  juice,  of  an  offensive 
odour.  The  Cultivated  Lettuce  yields  a pharmaceutical  extract, 
called  lactucarium,  which  possesses  narcotic  properties.  It  is  some- 
times employed  in  medicine  as  a substitute  for  opium.  The  young 
leaves  of  the  Lettuce,  of  which  many  varieties  are  cultivated  in  our 
gardens,  are  used  as  salads. 

To  this  sub-order  belong  also  Scorzonera , Salsify  ( Tragopogon ), 
and  the  Dandelion  ( Taraxacum ). 

The  Ti-nvr.iFLOH/E  include  plants  some  of  which  were  held  in 
great  favour  for  medical  uses  in  olden  times,  but  are  now  abandoned. 
Such  are  the  Holy  Thistle  ( Cnicus  benedictus ),  Milk  Thistle  ( Silybum 
Marianum),  Star  Thistle  ( Cmtaurea  Calcitrapa),  Corn  Bluebottle 
( Cmtaurea  Cyanus),  common  in  corn-fields.  One  of  this  family,  the 
Safflower  ( Carthamus  tinctorius),  furnishes  a dye  soluble  in  alcohol. 
It  came  originally  from  India,  but  is  now  cultivated  in  Asia,  America, 
and  nearly  over  the  whole  of  Europe.  The  colour  drawn  from  the 
Safflower  is  not  very  strong,  but  its  shades  are  very  delicate  and 
varied.  Some  of  the  species  are  comestible.  Such  are  the  Artichoke 
{Cynara  scolymus),  of  which  the  base  of  the  bracts  of  the  involucre, 
and  the  receptacle  are  eaten  ; of  the  Cardoon  ( Cynara  Cardunculus ), 
the  midrib  of  the  leaves  is  eaten,  being  whitened  and  rendered  fleshy 
by  blanching. 

This  sub-order  also  comprises  plants  in  which  a bitter  principle  is 
generally  combined  with  a volatile  oil  or  resin,  whilst  the  roots  con- 
tain a matter  more  or  less  analogous  to  fecula,  somewhat  resembling 
starch,  known  under  the  name  of  inulitie.  We  may  mention  Wormwood 
(. Artemisia  absinthium ),  from  which  the  well-known  liqueur  absinthe 
is  obtained  ; Tansy  ( Tanacetum  vulgare) ; Yarrow  or  Milfoil  ( Achillea 
Millefolium ) ; several  Alpine  species  of  Achillea  are  also  used  by  the 
Swiss  as  tea  ; the  Chamomile  ( Anthemis  tiobilis),  of  which  we  give  a 
representation  in  Fig.  441,  an  example  in  which  all  the  flowers  have 
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become  ligulate  by  culture;  the  Arnica  and  Elecampane  (Inula 
He/enium),  <S:c. 


Fig.  441. — Common  Chamomile. 


It  is  to  this  sub-order  that  most  of  the  cultivated  Composita 
belong.  Such  are  the  Chrysanthemums,  of  which  we  have  so  many 
beautiful  varieties  in  our  town  gardens,  for  which  they  are  especially 
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adapted  ; the  Daisy ; the  species  of  Aster,  autumnal  plants,  ori- 
ginally from  North  America;  Cineraria  cruenta , with  innumerable 
garden  forms  ; Helichrysum  orientate,  whose  flowers  are  known  as 
Immortelles;  Zinnia;  lastly  Dahlia,  of  which  the  species,  originally 
from  Mexico,  with  simple  single  flowers,  has  yielded  varieties — the 
glory  of  our  gardens  in  the  autumn — vying  even  with  the  Chrysan- 
themums. 


Alliance  XXXIV. — Myrtales. 

Flowers  dichlamydeous,  polypetalous  ; placentas  axile ; embryo 
with  little  or  no  albumen. 


1. 

11. 

hi. 


Ovary  one-celled  ; ovules  pendulous  ; leaves  dotlcss ; seeds  ex-  > 
albuminous  ; cotyledons  convolute.  j 

Ovary  one-celled  ; ovules  pendulous  ; leaves  dotless  ; seeds ) 
albuminous  ; cotyledons  flat.  j 

Ovary  one-celled  ; ovules  ascending  ; leaves  dotted  ; embryo 
fused  into  a solid  mass.  j 

Ovary  usually  several-cclled  ; flowers  polypetalous  or  apetaleus 
calyx  open,  minute  ; stamens  definite  ; ovules  pendulous  ; cotyledons  > 
minute.  ) 

Ovary  several-celled  ; flowers  polypetalous  or  npetalous  ; calyx 
valvate  ; stamens  definite  ; ovules  horizontal  or  ascending  ; cotyledons  > 
flat,  much  larger  than  the  radicle.  ) 

Ovary  several-cclled  ; flowers  polypetalous ; calyx  valvate ; stamens') 
indefinite  ; cotyledons  flat,  much  shorter  than  the  radicle.  j 

Ovary  set  eral-celled  ; flowers  monopetalous  ; calyx  valvate  ; ) 
stamens  indefinite,  monadclphous  ; cotyledons  amygdaloid.  J 

Ovary  several-celled  ; flowers  polypetalous  ; calyx  imbricate  ; 7.  VIII. 
stamens  definite  ; anthers  rostrate ; leaves  usually  dotless.  j 

Ovary  several-celled  ; flowers  polypetalous  or  apetalous  (or  b 
valvate)  : calyx  imbricate  ; stamens  indefinite  ; anthers  oblong  ; > 
leaves  usually  dotted.  J 

Ovary  several-celled  ; flowers  polypetalous  ; calyx  valvate  or") 
imbricate  ; stamens  indefinite,  part  collected  into  a fleshy  hood  ; > 
anthers  oblong  ; leaves  dotlcss.  ) 


Combretacese. 

Atangiacex. 

Chammlauciacese. 


VI.  Haloragaccae. 


V.  Onagraceae. 


VI. 

VII. 


IX. 


Rhizoplioraccse. 

Belvisiacese. 

Melastomacex. 

Myrtacese. 

Lecythidacesc. 


The  Combretace/E  are  natives  of  the  tropics,  mostly  astringents  ; 
the  bark  of  several  is  useful  in  tanning ; others  yield  gum ; the  galls 
of  several  species  are  useful  dyes.  Alangiace/E  are  chiefly  Indian, 
with  aromatic  roots ; fruit  edible  but  insipid ; timber  valuable. 
ChaMiELauciaceac,  are  small,  beautiful  flowering  bushes,  resembling 
the  Heaths ; they  abound  in  Australia  ; of  their  uses  and  properties 
nothing  is  known.  HALORAGACEiE,  are  found  in  ditches,  sluggish 
streams,  mostly  in  temperate  parts  of  the  world.  Species  of  Trapa 
supply  an  article  of  food  in  their  kernels. 

The  OnaoracE/E  include  Fuchsia,  Clarkia,  and  some  other 
garden  favourites  of  great  beauty,  natives  of  the  northern  hemisphere, 
and  abundant  in  the  New  World.  Some  of  these,  as  Jussiaa  and 
Fuchsia,  are  used  in  Brazil  and  Chili  as  dyes  ; others  are  astringents. 
The  species  of  (Enothera  expand  their  flowers  in  the  evening,  whence 
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their  name  of  Evening  Primrose.  Rhizoi'hokace.e,  or  Mangroves, 
grow  in  muddy  waters  on  the  coast,  where  they  soon  form  dense 
thickets  which  the  sun’s  rays  fail  to  penetrate ; hence  the  putrid 
exhalations  which  render  many  tropical  regions  near  the  coast  and 
large  rivers  so  unhealthy ; the  seeds  have  the  curious  habit  of 
germinating  while  still  attached  to  the  branch  that  bears  the  fruit. 
Belvisiace.*:  are  smooth-leaved  Camellia-like  bushes,  wholly  African 
and  tropical,  of  whose  uses  little  is  known.  The  M elastomacea£ 
are  natives  of  both  hemispheres,  but  mostly  American  ; they  are  all 
slightly  astringent.  Many  produce  edible  fruit,  and  some  are  useful 
in  medicine.  The  Myrtacea?  are  natives  of  hot  climates,  within  and 
without  the  tropics ; Myrtus  communis , the  Myrtle,  the  species  with 
which  we  are  most  familiar,  is  a native  of  Persia.  The  order  includes 
the  Eucalyptus , the  Gum-trees  of  Australian  travels  ; the  Pomegranate 
(Eunica  Granatum)\  the  Guavas  ( Psidium ),  and  a number  of  other 
exotics  equally  well  known  from  their  fruits  or  flowers.  Lecythi- 
dace/E  are  natives  of  the  hottest  parts  of  South  America.  Brazd  and 
Sapucaya  “nuts”  are  seeds  of  plants  belonging  to  this  order. 


Alliance  XXXV. — Cactales. 

Flowers  dichlamydeous,  polypetalous ; placentas  parietal ; embryo 
with  little  or  no  albumen. 

Sepals  and  petals  distinct ; stamens  opposite  the  petals  ; styles  separate  ; ) i u r 
ovules  pendulous.  ) *•  rtomanacea: 

Sepals  and  petals  distinct;  stamens  scattered  ; styles  confluent ; ovules)  . . . 
pendulous  ; seeds  albuminous.  j **•  “oasace*' 

Sepals  and  petals  numerous,  similar  j stamens  scattered ; styles  confluent p 
ovules  horizontal  ; seeds  exalbuminous.  j til.  t-actacea:. 

Homaliaceze  are  all  tropical. 

LoasacEzE  are  American  plants  found  over  the  whole  continent ; 
their  most  noted  peculiarity  being  the  secretion  of  an  acrid  juice  with 
which  the  hairs  on  the  stem  are  charged. 

The  Cactaceas  came  originally  from  the  American  continent. 
They  are  at  the  same  time  fleshy  and  ligneous.  Their  branching 
stems  present  the  most  varied,  often  the  most  grotesque  forms. 
Sometimes  they  are  erect,  like  a tall  fluted  column ; at  others  they 
are  massed  together  like  a solid  sphere,  tapering  off  into  cylindrical 
branches,  or  flattened  after  the  manner  of  the  Indian  Fig.  In  short, 
nothing  is  more  varied  than  the  aspect  of  the  numerous  species  which 
grow  naturally  in  strange  profusion  in  America,  and  which  art  has 
brought  together  in  great  quantities  in  our  gardens  for  the  purposes 
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of  study  or  gratification.  The  stem  is  generally  destitute  of  leaves, 
the  position  of  which  is  only  indicated  by  a small  cushion  situated 
under  the  bud.  Nevertheless,  Pereskia  has  true  petioled  leaves, 
which  are  large  and  oblong,  caducous,  or  deciduous.  The  buds, 
situated  in  the  axils  of  the  leaves,  are  of  two  kinds  ; the  lower  are 
furnished  with  spines,  the  upper  are  developed  into  branches  and 


Fig.  442 . — Mamillaria  elephantidens. 


flowers,  big.  442  represents  Mamilhiria  elcphav.fidens , one  ot  the 
genus  cultivated  in  greenhouses. 

The  flowers  in  the  genus  Cactus  are  regular  and  hermaphrodite ; 
their  envelopes  are  composed  of  a great  number  of  divisions,  the 
exterior  of  which  are  sepals,  whilst  the  internal  ones  are  petals,  it  is 
not  always  possible  to  find  the  precise  limit  between  the  corolla  and 
calyx.  The  stamens  are  very  numerous.  The  ovary  is  inferior,  and 
surmounted  by  a lengthened  style,  divided  into  several  stigmatic 
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branches  ; it  is  unilocular,  and  has  as  many  parietal  placentas  on  its 
interior  as  there  are  stigmatic  branches  ; upon  each  of  these  placentas 
are  a number  of  anatropal  ovules.  The'  fruit  is  a pulpy  berry  ; the 
seeds  have  a straight  or  curved  embryo,  and  little  or  no  albumen. 

Opuntia  has  the  stem  more  or  less  flattened,  with  oval  or  oblong 
articulations  bearing  bunches  of  spines  or  hairs.  The  flowers  are 
large  and  magnificent.  Nothing  is  more  curious  than  these  large 
corollas  clothed  in  the  most  vivid  colours,  and  which  seem  to  be 
nailed  upon  the  strong,  prickly,  and  succulent  ragged  stem  of  the 
plants.  The  flowers  seem  to  spring  from  the  bunches  of  hair,  or 
from  the  edges  of  the  articulations ; they  are  white,  red,  or  yellow, 
according  to  the  species.  The  fruit,  of  various  size  and  colour,  is 
edible,  but  very  insipid  in  taste.  The  Prickly  Pear,  or  Indian  Fig 
( Opuntia  Tuna),  is  a plant  originally  from  America.  It  has  long 
been  naturalised  in  the  South  of  Europe,  in  Spain,  Italy,  Sicily, 
Greece,  &c.,  where  it  is  cultivated  to  make  hedges  and  enclosures, 
its  fruit  being,  to  some  extent,  the  food  of  the  inhabitants  of  these 
countries.  O.  cochinellifera  is  the  plant  on  which  the  cochineal 
insect  feeds  and  breeds.  This  produces  the  rich-coloured  pigment 
employed  in  the  manufacture  of  carmine. 

The  species  of  Cereus,  or  Torch  Thistles,  have  continuous 
angular  stems,  the  angles  with  bunches  of  hairy  prickles.  The 
flowers  are  large  and  beautiful.  Those  of  the  Torch  Thistle  of  Peru 
are  solitary,  about  six  inches  in  length,  white  within,  the  tube  greenish 
and  the  limb  rose  colour.  Cereus  giganteus , indigenous  to  Mexico, 
resembles  an  immense  candelabrum,  sixty  feet  high.  The  genus 
Echinocacius  is  frequently  cultivated  in  this  country.  It  resembles  a 
rolled-up  hedgehog,  but  its  sides  present  longitudinal  furrows,  fur- 
nished with  white  cottony  excrescences  with  short  and  spreading 
spines.  It  is  from  these  thorny  tubercles  that  the  flowers  spring; 
they  are  always  large  and  beautiful,  and  last  for  many  days.  The 
Melocactus  has  a globular,  ovoid,  or  pyramidal  stem,  with  the  sides 
separated  by  straight  furrows.  This  stem  is  surmounted  by  a dense 
mass  of  bristly  wool  mixed  with  slender  compact  spines,  from 
amongst  which  the  flowers  spring;  they  are  very  small,  and  ephemeral 
in  their  duration.  Melocactus  communis  is  cultivated  in  greenhouses 
under  the  name  of  Turk’s-cap  Cactus. 

Lastly,  we  must  mention  the  Mamillaria , of  which  we  have 
previously  given  a representation.  The  thorny  tubercles  in  this 
genus  are  spirally  disposed  round  the  stem.  The  flowers,  which 
last  a long  time,  often  surmount  it,  forming  a kind  of  zone  or 
crown. 
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Alliance  XXXVI— Grossales. 


Flowers  dichlamydeous,  polypetalous ; seeds  numerous,  minute ; 
embryo  smali,  in  a copious  albumen. 


Fruit  pulpy ; placentas  parietal  . . . ■••••• 

Fruit  capsular ; placentas  axile ; style  one ; stamens  definite ; calyx  I 
imbricate.  i 

Fruit  capsular  ; placentas  axile  ; stamens  indefinite;  calyx  valvate. 
Fruit  pulpy  or  fibrous  ; placentas  axile  ; style  one  ; stamens  indefinite  ; ) 
calyx  imbricate.  S 


I.  Grossulaccae. 

II.  Escalloniaceac. 

III.  Pliiladelphaceae. 

IV.  Barringtoniacete. 


The  Grossulace/E  are  chiefly  natives  of  the  temperate  and 


Fig.  443. — Gooseberry. 


Fig.  444.— Branch  and  Flowers  of  the  White  Currant. 


colder  regions  of  the  northern  hemisphere.  The  berry  is  mucilagi- 
nous and  agreeable,  from  the  presence  of  malic  acid.  The  Common 
Gooseberry  (Riba  Grossularia)  is  a shrubby  plant,  often  armed  with 
spines,  placed  under  the  leaves,  which  are  alternate  or  fasciculate, 
and  palmately-lobed  with  a dilated  petiole  at  the  base.  The  flowers 
are  arranged  in  bunches  or  clusters,  axillary  in  the  species  destitute  of 
spines  ; solitary,  or  at  least  less  numerous,  in  species  thus  armed.  The 
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calyx  monosepalous,  with  five  divisions ; corolla  with  five  free  petals, 
alternating  with  the  lobes  of  the  calyx ; stamens  five,  and  perigy- 
nous,  and  opposite  to  the  sepals ; the  pistil  consists  of  an  inferior 
ovary,  surmounted  by  two  short  styles  with  obtuse  stigmas.  In  the 
interior  of  the  ovary,  which  is  unilocular,  are  two  placentas  bearing 
numerous  ovules.  The  fruit  is  a berry  (Fig.  443),  crowned  by  the 
persistent  limb  of  the  calyx  and  the  dried-up  petals.  The  integu- 
ments of  the  seeds  become  gelatinous  externally,  internally  crusta- 
ceous,  and  contain  an  albumen,  hard  and  nearly  homy,  and  very 
abundant,  at  the  base  of  which  is  found  a very  small,  straight 
embryo. 

Many  species  of  Ribes  are  cultivated  in  gardens  as  ornamental 
plants,  such  as  R.  aureum  and  R.  sanguineum.  Others  are  cultivated 
tor  their  fruit,  such  as  the  Gooseberry,  which  we  have  described,  the 
Currants,  Red  and  White  (both  varieties  ol  R.  rubrum ),  and  the 
Black  Currant  (R.  nigrum),  the  fruit  of  which  contains,  as  does  its 
leaf,  an  aromatic  resinous  principle. 


Alliance  XXXVII. — Cinchonales. 

Flowers  dichlamydeous,  monopetalous ; embryo  minute,  in  a 
copious  albumen. 

Stamens  epigynous,  dehiscence  porous I.  Vacciniace*. 

Stamens  epipctalous  ; anthers  sinuous  ; flowers  unsyrametrical  . . II.  Columelliacese. 

Stamens  epipetalous  ; anthers  straight;  leaves  with  interpetiolar  > ,j.  Rubiaceae 
stipules.  ) ... 

Stamens  epipetalous ; anthers  straight ; leaves  exstipulate  ....  IV.  Capriioliacese. 

The  Vacciniace^e,  or  Cranberries,  are  found  in  mountainous  and 
marshy  places  in  temperate  regions  of  the  Old  and  New  World, 
chiefly  in  the  northern  hemisphere.  The  Bilberry  or  Whortleberry 
( Vaccinium  Myrtillus ) is  a well-known  example.  The  Bleaberry 
( V.  uliginosum),  and  the  Cranberry  ( Oxycoccus  palustris ),  are  equally 
well  known  in  many  parts  of  the  British  Isles. 

The  Columelliacea£  occupy  an  uncertain  anomalous  position 
among  the  surrounding  orders.  The  only  known  species  are  from 
Mexico  and  Peru,  and  their  uses  still  unknown. 

The  Rubiaci-le  form  one  of  the  largest  orders,  and  includes  plants 
with  a considerable  diversity  of  properties.  It  may  be  divided  into 
three  sub-orders : — 

Stipules  leaf-like ._  . I-  Stellat*. 

Stipules  small  : ovary  with  one-two  seeds  in  each  cell  .....  H.  Cortex 

Stipule,  .mail ; ovary  many-seeded III.  Cuichoneaj 
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l \g.  445.  - Shtrwrdia  ttnem u . 

As  a type  of  the  Stellahc  we  may  take  the  Field  Madder 
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(Sherardta arva tsts),  Fig.  445,  a small  annual  with  lilac  flowers, 
nearly  sessile,  and  disposed  in  a dense  head.  They  are  hermaphrodite 
and  regular;  the  calyx  gamosepalous,  with  six  teeth;  the  corolla 
monopetalous,  and  four-lobed.  There  are  four  stamens  alternating 
with  these  lobes,  inserted  upon  the  tube  of  the  corolla.  The  pistil 
consists  of  an  inferior  ovary,  surmounted  by  a style  divided  into  two 
stigmatic  branches.  Each  of  the  cells  contains  an  ascending  anatropal 
ovule.  1 he  fruit  forms  two  achiencs,  crowned  by  the  calyx ; the 
embryo  is  slightly  curved,  in  a horny  albumen.  The  leaves  are 
simple,  opposite,  and  accompanied  by  two  lateral  stipules,  which 
resemble  the  leaves  sufficiently  to  make  it  appear  that  there  are  six 
verticil  late  leaves  without  stipules.  Besides  Sherardia , several  other 
species,  such  as  the  Woodruff  (A  spent  la),  the  BedstraWs  (Galium), 
the  Madder  (Rubio),  are  all  common  indigenous  plants.  Rubio 
tmctona  is  cultivated  in  the  South  of  France  for  the  sake  of  its  roots, 
which  contain  a colouring  matter  of  a beautiful  red,  much  used  in 
dyeing. 

The  C off  cat  are  an  important  sub-order  of  the  Rubiacece.  The 
Coffee-tree  (Coffea)  is  an  evergreen  shrub,  having  lanceolate,  wavy, 
and  smooth  leaves,  resembling  those  of  the  LaureL  They  are 
opposite,  and  accompanied  by  two  interpetiolar  stipules  ; the  flowers 
are  white  and  fragrant,  forming  clusters  in  the  axils  of  the  leaves  ; the 
calyx  is  four  or  five-lobed ; the  corolla  funnel-shaped  and  also  five- 
lobed ; stamens  equal  in  number ; the  fruit,  a red  berry,  about  the 
size  of  a cherry,  consists  of  a thick  and  rather  sweetish  pulp,  which 
encloses  two  seeds,  in  a parchment-like  shell.  Each  of  these  is 
convex  and  smooth  on  the  outside,  and  furrowed  on  the  inside.  The 
short  and  straight  embryo  is  at  the  base  of  a hard  albumen,  which 
constitutes  nearly  the  whole  of  the  seed.  The  Coffee-plant,  which 
was  brought  originally  from  Abyssinia,  was  in  the  fifteenth  century 
transported  into  Arabia,  which  has  since  become  as  a second  home 
to  this  shrub,  no  coffee  being  equal  to  that  produced  in  the  neighbour- 
hood of  Mocha. 

Cephaelis  belongs  to  the  same  sub-order.  The  species  are  small 
shrubs,  natives  of  the  forests  of  Brazil.  They  are  chiefly  distinguished 
by  the  properties  of  their  roots,  which  yield  Ipecacuanha,  a drug 
having  bitter,  acrid,  and  nauseous  properties,  but  a valuable  medicine; 
that  of  commerce  is  the  produce  of  Cephaelis  Ipecacuanha  and  some 
other  species. 

The  sub-order  Cinchonete  is  represented  by  the  genus  Cinchona 
(Fig.  4-)  0).  This  consists  of  evergreen  trees  or  shrubs,  which  grow 
in  the  tropical  Andes,  between  ten  degrees  of  north  latitude  and 
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nineteen  degrees  south,  at  a height  of  from  2,000  to  3,000  feet 
above  the  level  of  the  sea.  They  have  regular  hermaphrodite  flowers; 
calyx  monosepalous  with  five  teeth  ; corolla  monopetalous,  cup-shaped, 
and  five-lobed ; stamens  five,  alternate  with  these  lobes,  inserted  upon 
the  tube  of  the  corolla ; ovary  inferior,  surmounted  by  a style,  divided 
into  two  stigmatic  branches.  The  fruit  is  two-celled,  and  contains 
numerous  winged  seeds.  The  bark  of  most  of  the  ligneous  species 
contains  astringent  and  bitter  principles,  which,  though  existing  in 
other  genera,  are  more  abundant  in  Cinchona , and  especially  in 
C.  Ca/isaya,  the  bark  of  which  appears  to 
be  the  richest  in  quinine  of  all  the  known 
species. 

The  mode  of  procuring  this  invaluable 
febrifuge  is  interesting,  and  has  been  re- 
corded in  the  following  notes: — “About 
the  end  of  June,  1847,”  says  Mr.  Weddell, 

“ I set  out  to  the  province  of  Casabaya 
This  province  is  divided  by  the  Cordillera 
into  two  distinct  regions ; the  one  forming 
table-lands,  the  other  comprehending  a 

long  series  of  parallel  valleys 

These  valleys  furnish  the  greater  part  of 
the  Peruvian  bark.  It  would  be  difficult 
to  give  an  idea  of  all  the  treasures  of  Fi*  446.— Flowers  of  Cinchona. 
vegetation  buried  in  these  vast  solitudes. 

The  thirst  for  gold  formerly  peopled  them,  but  the  wilderness  has 
resumed  its  empire,  and  the  axe  of  the  cascarillero  alone  breaks  its 
silence  now.  The  name  of  “cascarillero’'  is  given  to  those  men  who 
cut  the  Peruvian  bark  in  the  woods ; they  are  brought  up  to  this 
occupation  from  their  childhood,  and  instinctively,  as  one  might  say, 
they  find  their  way  to  the  centre  of  the  forest,  through  almost  in- 
extricable labyrinths,  as  if  the  horizon  were  open  before  them. 

“ These  cascarilleros  do  not  gather  the  Peruvian  bark  for  their 
own  profit ; generally  they  are  enrolled  in  the  service  of  some  trades- 
man or  small  company,  who  send  a sort  of  overseer  to  superintend 
their  labour.  Having  fixed  upon  a portion  of  the  forest  favourable  to 
their  purpose,  the  party  proceed  to  make  roads  to  the  point  which  is 
to  be  the  centre  of  their  operations.  From  this  time,  every  part  of 
the  forest — a view  of  which  is  commanded  by  the  new  pathway- 
beeomes  provisionally  the  property  of  the  party,  and  no  other 
cascarillero  dare  work  it.  The  overseer,  having  established  his  camp, 
proceeds  to  build  a wooden  hut,  in  which  he  can  shelter  himself  and 
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store  his  provisions;  and  if  their  stay  is  likely  to  be  prolonged,  he 
proceeds  to  sow  maize  and  vegetables  for  the  use  of  the  party ; the 
cascarilleros , in  the  meantime,  wandering  over  the  forest  one  by  one, 
or  in  small  bands,  each  enveloped  in  his  poncho,  with  provisions  for 
several  days,  and  the  blankets  which  constitute  their  beds.  They 
range  the  forest,  axe  or  knife  in  hand,  to  clear  away  the  innumerable 
obstacles  which  arrest  their  progress  at  every  step  ; for  the  cascarillero 
is  exposed  to  perils  which  often  endanger  his  life.  The  forests  are 
rarely  composed  entirely  of  Cinchona  ; they  form  groups  more  or  less 
numerous,  scattered  here  and  there  in  the  depths  of  the  forest  ; 
sometimes — and  this  is  commonly  the  case — they  are  completely 
isolated.  If  the  position  be  favourable,  a glance  at  the  branches — a 
slight  play  of  colour  peculiar  to  the  leaves— the  aspect  produced  by 
a large  mass  of  inflorescence,  reveals  the  tree  at  a great  distance.  In 
other  circumstances  he  must  content  himself  with  an  inspection  of  the 
trunk,  in  which  the  outer  layer  of  bark— the  fallen  leaves,  even— are 
sufficient  to  make  known  the  neighbourhood  of  the  object  of  their 
search.  Having  marked  the  group,  they  begin  operations  by  felling 
the  tree  with  the  axe,  a little  above  the  root,  taking  care,  in  order  to 
lose  none  of  the  bark,  to  bare  it  at  the  place  where  the  axe  is  to  be 
laid;  and  as  the  thickest  part  is  surrounded  by  the  largest  quantity  of 
bark,  and  is  consequently  the  most  profitable,  it  is  usual  to  dig  out 
the  earth  at  the  foot  of  the  trunk,  so  that  the  barking  should  be 
complete.  The  Cinchona  is  sometimes  completely  surrounded  with 
liancs,  which  shoot  from  tree  to  tree.  I remember  having  cut  down  a 
large  tree,  hoping  to  get  the  flowers,  but  after  having  knocked,  down 
three  neighbouring  trees  it  still  remained  standing,  supported  in  that 
position  by  the  liancs , which  were  wound  round  its  branches,  support- 
ing it  as  if  wrapped  in  a shroud.  When  at  last  the  tree  falls,  the 
outer  bark  is  removed  by  means  of  a wooden  mallet,  or  the  back  of 
an  axe.  The  part  thus  stripped  is  then  brushed,  and  divided 
throughout  by  uniform  incisions.  T he  bark  is  separated  from  the 
trunk  by  means  of  a knife,  with  the  point  of  which  the  surface  of  the 
wood  is  as  far  as  possible  shaved.  Ihe  bark  of  the  branches  is 
separated  much  as  that  of  the  trunk.  I he  details  of  dressing  the 
bark  vary  a little  in  the  two  cases  ; in  fact,  the  thinner  plates  of  the 
bark  of  the  branches,  which  make  the  rolled  bark,  called  canuto,  are 
merely  exposed  to  the  sun,  when  they  take  of  themselves  the  desired 
form,  which  is  that  of  a hollow  cylinder;  but  those  which  are  the 
produce  of  the  trunk,  and  constitute  the  ordinary  bark,  which  is  called 
tab/a,  are  subjected  during  the  drying  process  to  great  pressure,  with- 
out which  they  would  take  the  shape  of  the  others.  After  their  first 
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exposure  to  the  sun,  the  squares  are  disposed  one  on  the  top  of  the 
other,  just  like  the  planks  of  deal  in  a timber-yard,  and  are  kept  level 
by  means  of  heavy  weights  laid  on  the  pile.  1 he  next  day  the 
squares  of  bark  are  put  back  again  in  the  sun  for  a short  while,  then 
back  again  into  the  press,  and  so  on.  But  the  work  of  the  cascaril/cro 
is  not  nearly  finished,  even  when  the  preparation  of  the  bark  is  over ; 
his  spoil  has  to  be  conveyed  to  the  camp.  With  a heavy  load  upon 
his  shoulder,  he  has  to  retrace  the  intricate  paths  that  he  traversed 
with  difficulty  without  his  burden.  I have  seen  more  than  one  dis- 
trict where  the  bark  had  to  be  carried  through  the  wood  during  fifteen 
or  twenty  days — it  is  difficult  to  conceive  how  such  labour  can  be 
properly  remunerated.  The  care  of  packing  the  bark,  which  devoh  es 
upon  the  overseer,  is  no  unimportant  part  of  the  labour.  He  arranges 
the  different  loads,  as  the  cutters  bring  them  into  the  camp,  m 
parcels,  which  are  sewn  up  in  woollen  canvas  packing.  In  this 
condition  the  bales  are  transported  on  the  backs  of  men,  asses,  or 
mules,  to  the  town  depots,  where  they  are  packed  in  fresh  leather,  in 
which  they  acquire  a great  solidity.  When  dry  they  are  called  sur  ons, 
and  in  this  condition  they  reach  Europe.  Plate  XIX.,  copied  fiom 
Mr.  Weddell’s  work,  represents  the  harvesting  of  the  bark  of  the 
Cinchona  in  the  manner  described  in  a Peruvian  forest. 

Many  ornamental  species  of  Rubiaccce  embellish  our  hot-houses. 
Such  are  Ixora  coccinea , a beautiful  shrub  of  the  island  of  Ceylon, 
with  persistent  slightly  succulent  leaves,  and  bright  red  flowers, 
disposed  in  tufts,  which  long  preserve  their  brilliancy ; Ixora  odora/a, 
a native  of  Madagascar,  whose  flowers  exhale  a delicious  odour ; 
Rondeletia  speeiosa,  from  the  Havanna,  has  tubular  flowers,  of  a bril- 
liant scarlet  outside,  with  yellowish  orange  inside  the  throat ; Rogiera , 
from  Guatemala ; Sottvardia,  from  Mexico;  Luculia  grahssima,  from 
Nepaul,  whose  rose-coloured  corollas  exhale  a delicious  perfume; 
Gardenia  florida , commonly  called  the  Cape  Jasmine. 

The  Capri foliace.e  are  natives  of  the  northern  parts  of  Europe, 
Asia,  and  America,  but  are  rare  in  Northern  Africa,  and  still  less 
known  in  the  southern  hemisphere.  Many  of  the  family  are  climbing 
plants,  of  which  the  Honeysuckle  is  an  example. 

The  Elders  are  familiar  inhabitants  of  our  hedgerows,  and  about 
cottages  and  farmhouses,  generally  near  ponds  or  ditches  with  stag- 
nant water.  The  dwarf  species  (X.  Ebulus ) is  foetid,  and  somewhat 
nauseous.  The  common  Elder  (S.  nigra)  is  a small  bushy  tree,  with 
delicate  cream-coloured  flowers  in  cymes,  which  are  in  full  blossom 
in  June,  and  its  dark  purple  clusters  of  berries  are  equally  beautiful 
in  September  and  October.  Large  orchards  of  Elders  are  cultivated 
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in  Kent  for  the  purpose  of  making  wine  from  their  fruit.  The 
flowers  are  also  distilled  with  water  and  alcohol,  and  yield  a per- 
fumed liquid  known  as  elder-flower  water  much  approved  for  the 
toilet.  1 

The  balls  of  white  blossom  of  the  Guelder  Rose  ( Viburnum 
Opulus)  have  a fine  eftect  in  a well-arranged  shrubbery. 

The  Honeysuckle  ( Lonicera  Periclymenum ) is  the  Woodbine  of 
the  poets,  the  twisted  fcglantine  ” of  Milton.  Shakespeare  writes  : — 

“ So  doth  the  woodbine,  the  sweet  honeysuckle, 

Gently  entwist  the  maple.” 

In  many  green  lanes  in  Britain  this  sweet-scented  climber  may 
be  observed  encircling  the  stem  of  some  young  tree,  which  bears 
indelible  marks  of  its  embrace  as  it  winds  round  the  stem  from  left 
to  right.  1 he  bright  red,  or  rather  crimson  berries,  succeed  the 
fragrant  clusters  of  flowers,  equalling  them  in  beauty. 

Ltnncea  is  a lowly  plant,  the  name  of  which  was  changed  from 
Nummularia , at  the  request  of  the  great  botanist,  to  commemorate 
his  own  name.  “Its  lonely,  depressed  growth,”  he  said,  “was  a 
fitting  emblem  of  his  own  early  condition.”  It  is  found  in  Fir  woods 
in  the  North  of  England  and  Scotland,  and  also  in  the  northern 
regions  of  Europe,  distinguished  by  its  slender,  trailing  stem,  a'nd 
drooping  flowers  of  pale  purplish-rose  colour,  with  something  between 
a bell  and  funnel-shaped  corolla. 


Alliance  XXXVIII. — Umbellales. 

Flowers  dichlamydeous,  polypetalous ; seeds  large,  solitary ; 
embryo  small,  lying  in  a copious  albumen. 

Ovary  two-celled,  crowned  with  a double  fleshy  disc  : styles  distinct  . I.  Umbelliferae. 

Ovary  more  than  two-celled  ; corolla  valvate  ; leaves  al  ornate  . . . II.  Araliacese. 

Ovary  two-celled  ; style  filiform  . corolla  valvate  ; 1-  aves  opposite  . .III.  Comacese. 

Ovary  two  celled  ; styles  two  ; corolla  imbricate  ; leaves  alternate  . . IV.  Hamamclidacese. 

Ovary  one  to  three-celled  ; style  simple  or  bilid  ; anthers  extrorse  . . V.  Bruniaceae. 

This  important  group  of  Exogens,  which  is  familiarly  represented 
by  the  Hemlocks,  Wild  Celery,  Parsleys  and  Fennels,  takes  the  most 
singular  forms  in  Astrantia , Eryngium , and  Leuco/arta,  where,  instead 
of  the  hollow  and  fistular  stem  of  the  Hemlock,  they  become  solid, 
branching  bushes,  with  panicled  flowers,  and  the  inconspicuous 
involucre  of  CEnanthe  becomes  great  white  three-lobed  plates  sur- 
rounding the  flower  in  Leucoliena  rotundifolia. 
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The  order  includes  about  1,300  species ; it  has  been  divided  by 
Bentham  and  Hooker  into  the  following  sub-orders  : 

C Including 
! Astrantia. 

I.  Hetkkosciadi.y  . . . L mbel  simple  ; villa;  none  1 Eryngium. 

C H yilrocoty  le 


II.  Haj-lozycmi 


Umbels  compound  ; primary  ridges  of 
fruit  only  conspicuous  ; villa:  rarely 
absent. 


I 

\ 


Including 

CKthusa. 

Ancthum 

Angelica 

Cariuti. 

Cicuta. 

Conium. 

Faniiculum. 


III.  Diplozygi.s 


Umbels  compound ; primary  and  second-  ^ 
ary  ridges  of  fruit  both  conspicuous.  ^ 


Including 

Coriandrum 

Cuminum. 

Daucus. 


The  family  of  the  Umbellifenz  is  one  of  the  most  important  of 
the  vegetable  world,  as  well  for  the  number  of  the  species  which 
compose  it,  as  for  the  medicinal  and  economic  properties  which 
belong  to  the  different  species.  One  of  the  characteristic  traits  in 
their  organisation  consists  in  the  presence  of  reservoirs  or  canals 
(vitfee)  within  the  fruit,  which  contain  aromatic  volatile  oils. 

Some  of  the  species  are  valuable  contributions  to  the  table, 
others  deadly  poisons  when  improperly  used.  We  shall  take  a 
cursor)’  glance  at  the  more  interesting,  taking  them  at  random  as  they 
present  themselves.  The  Garden  Angelica  ( Angelica  Archangelica ), 
formerly  largely  cultivated  on  account  of  its  aromatic  pungent  leaf- 
stalks (Fig.  447),  is  a pretty  herbacous  plant,  indigenous  in  the 
mountains  of  the  south  and  east  of  France,  and  naturalised  in  England. 
Its  tap-root  is  rather  voluminous ; the  bluish-green  stem  attains  the 
height  of  three  feet  and  upwards.  This  stem  is  tumid  or  hollow,  as 
are  also  the  petioles  of  the  leaves,  which  are  large,  doubly  compound, 
and  serrate.  The  flowers  form  little  umbellules,  disposed  again  in 
umbels  ; they  are  small,  and  of  a greenish  colour.  The  calyx  presents 
a limb  formed  of  five  very  small  teeth.  The  corolla  is  composed  of 
five  petals,  free,  elliptic,  entire,  curved  ; there  are  five  stamens,  dorsally 
attached  to  the  filaments,  and  alternating  with  the  projecting  petals. 
The  pistil  is  composed  of  an  inferior  ovary,  surmounted  by  two 
spreading  styles,  each  terminated  by  a small  ovoid  stigma.  This 
ovary  is  two-celled,  each  cell  enclosing  a suspended  anatropal  ovule. 
When  at  maturity,  the  fruit,  which  is  winged,  constitutes  two  achnenes, 
one  for  each  cell,  which  finally  separate,  and  remain  suspended  at  the 
extremity  of  two  filaments,  which  are  prolongations  of  the  receptacle. 
Each  achsene  encloses  one  seed,  formed  almost  entirely  of  homy 
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albumen,  towards  the  upper  extremity  of  which  a small  cylindrical 
embryo  is  enclosed. 

The  Wood  Archangel  (A.  sylvestris),  which  grows  wild  on  banks 


Fig.  447.— Angelica. 


of  rivers,  and  in  wet  and  marshy  places,  contains  analogous  properties, 
but  in  a less  degree.  The  same  is  the  case  with  the  Alexanders  and 
the  Masterwort. 

A greater  number  of  the  species  cultivated  in  Europe  furnish 
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fruits  with  a hot  and  aromatic  flavour,  which  have  been  employed 
from  time  immemorial  as  condiments.  Such  .are  the  Aniseed  (Pimpi- 
tiella  Anisum ),  Cumin  {Cuminum  cyminuni),  Dill  (A  uethum  graved  cm). 
Coriander  ( Coriandntm  sativum),  Caraway  ( Caruvi  Ccijui),  Fennel 
(. Faniculum  vulgar e),  &c. 

Several  of  the  Umbelliferai  occupy  important  places  in  our  kitchen 
gardens.  The  root  of  the  Wild  Carrot  (Daucus  Carota),  so  common 
in  our  fields,  is  small,  heavy,  fibrous,  and  of  an  acrid  flavour.  In  its 
wild  state  this  root  cannot  be  eaten,  but  under  the  influence  of  culture 
it  becomes  fleshy,  voluminous,  nutritious,  and  sweet,  while  retaining 
its  aromatic  flavour.  The  Parsnip  (. Pastinaca  sativa)  grows  spon- 
taneously in  chalky  districts.  Like  the  Carrot  it  is  tap-rooted,  and 
culture  has  rendered  it  alimentary.  Smallage  ( Apium  graveolens), 
when  cultivated,  takes  the  name  of  Celery.  Its  petioles  in  the  wild 
state  are  acrid  and  strongly  odorous,  but  under  the  influence  of 
culture  they  acquire  a sweeter  flavour.  The  colour  is  taken  from 
them  by  blanching,  that  is,  by  keeping  them  in  the  dark  covered 
with  earth.  Parsley  ( Petroselinum  sativum),  indigenous  to  the  South 
of  Europe  is  now  cultivated  chiefly  for  the  sake  of  its  leaves ; the 
same  is  the  case  with  the  Chervil  ( Authiscus  Cerefolium). 

Some  of  the  Umbellifera  have  poisonous  or  narcotic  properties. 
The  first  in  this  list  is  the  Hemlock  ( Conium  maculatum).  It  is  a 
common  plant  on  the  road-side,  on  mbbish  heaps,  in  burial  grounds, 
and  in  damp  shaded  places  in  the  neighbourhood  of  habitations.  Its 
root  is  white  and  spindle-shaped.  Its  straight  branching  herbaceous 
stem  is  from  a yard  to  six  feet  high  ; it  is  smooth,  cylindrical,  glaucous, 
slightly  fluted,  and  spotted  with  marks  of  a deep  purple  colour.  It 
has  very  large,  alternate,  deeply-cut,  compound  leaves,  with  small 
serrate  segments  ; its  flowers  are  small,  white,  and  disposed  in  terminal 
umbels,  consisting  of  from  ten  to  twelve  rays.  Its  petals  are  almost 
equal,  sessile,  and  somewhat  heart-shaped.  Upon  each  of  the  two 
lateral  portions  of  the  fruit  are  five  projecting  crenulate  ribs,  which 
give  it  the  appearance  of  being  covered  with  small  asperities  or 
tubercles.  Any  part  of  the  Hemlock,  when  crushed  between  the 
fingers,  exhales  a foetid  and  disagreeable  odour  It  is  well  known  that 
this  plant  constitutes  a violent  poison  to  man,  and  still  more  so  to 
animals.  The  poisonous  properties  of  Hemlock  have  been  known 
from  the  most  ancient  times  ; Socrates  and  Phocion  were  recompensed 
for  the  services  they  had  rendered  to  the  Greeks  by  having  to  drink 
the  juice  of  this  plant 

The  Water-Hemlock,  or  Cowbane  ( Cicuta  virosa),  is  a still  more 
active  and  violent  poison  than  the  Common  Hemlock.  It  is  happily 
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marshes6  ’ ^ gr°'VS  °n  the  banks  of  ponds  and  ditches,  and  in  turfy 

Lastly,  we  must  mention  the  d£t. husa  Cynapium,  or  Fool’s  Parsley 
which  is  commonly  found  in  cultivated  places.  In  kitchen  gardens 
this  plant  may  possibly  be  mistaken  for  Parsley,  which  it  somewhat 
resembles  when  young  and  imperfectly  developed.  It  may  be  dis- 
tinguished from  this  pot-herb  by  the  following  characteristics  • The 

leaves  of  the  Parsley  are  divided  twice ; their  segments  are  broad 
and  divided  into  three  cuneiform  and  dentate  lobes  : the  leaves  of 
the  Fool’s  Parsley  are  divided  three  times ; their  segments  are  more 
numerous,  straighter,  sharp-pointed,  deeply  cut,  and  dentate.  Besides, 
the  odour  of  the  Parsley  is  agreeable,  refreshing,  and  aromatic ; whilst 
that  of  the  Fool’s  Parsley  is  nauseous  and  foetid.  If  the  two  plants 
are  in  flower  they  will  be  distinguished  at  the  first  glance,  for  the 
flowers  of  the  Parsley  are  yellowish,  whilst  those  of  the  Fool’s  Parsley 
are  white.  The  stems  of  these  plants  also  present  different  character- 
istics : that  of  the  fool’s  Parsley  is  almost  smooth,  the  lower  part 
reddish,  and  the  whole  slightly  tinged  with  red ; the  stem  of  our 
aromatic  vegetable,  on  the  contrary,  is  channelled  and  green. 

The  Araliace^e  are  trees  and  shrubs  of  the  tropics,  and  of  their 
borders  in  both  hemispheres.  Adoxa  ?noschatelli>ia,  and  the  Ivy 
{Hedera  Helix),  are  the  only  plants  of  the  order  indigenous  to  the 
British  Islands ; the  former  is  a small  herbaceous  plant  distinguished 
by  its  slightly  musky  odour,  and  its  greenish-yellow  flowers,  which 
grow  in  woods  and  shady  places.  The  Ivy  is  universally  diffused  in 
woods,  hedges,  on  old  buildings  and  rocks,  or  tninks  of  trees,  on 
which  its  coriaceous  evergreen  leaves  and  clinging  and  trailing  branches 
form  a prominent  object.  Some  strange  confusion  has  arisen  between 
the  names  of  the  Ivy  and  the  Yew,  which  Dr.  Prior  explains  thus  : 
“ The  Chamaepitys  of  Pliny,  as  we  learn  from  Parkinson,  was  called 
in  English,  Ground  Pine  and  Ground  Ivie,  after  the  latin  word  Iva. 
But  the  name  Ground  Ivy  had  been  assigned  to  another  plant,  which 
was  called  in  Latin,  Hedera  terrestris  (Nepeta  Glechoma ),  and  thus  Ivy, 
and  Hedera  came  to  be  regarded  as  equivalent  terms.  But  there 
was  again  another  plant  which  was  also  called  Hedera  terrestris , viz., 
the  creeping  form  of  Hedera  Helix , and  as  Ivy  had  become  equivalent 
to  Hedera  in  the  former  case,  so  it  did  in  this  too,  and  eventually  was 
appropriated  to  the  full-grown  evergreen  shrub  so  well  known.  The 
botanical  names  of  the  Yew  are  so  completely  confused  by  the  older 
botanists  with  those  of  the  Ivy,  that,  dissimilar  as  are  the  trees,  there 
can  be  no  doubt  that  the  origin  of  their  names  is  identical.” 

The  root  of  Panax  quinquefolium,  a species  belonging  to  this 
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order,  furnishes  a drug  much  used  by  the  Chinese  under  the  name  of 
Gingseng ; and  P.  fruticosum , P.  cochleatus , natives  of  the  Moluccas, 
are  used  as  aromatic  medicines  by  native  practitioners  in  the  East. 

Cornacee  are  found  all  over  the  temperate  parts  of  Europe  and 
America.  Some  of  them,  as  Cornus  florida , sericea,  and  circinafa , are 
said  to  possess  tonic  properties  of  a high  order.  The  Cornel,  or 
Dogwood,  is  a tree  sometimes  seen  in  our  hedges,  and  cultivated  in 
our  plantations,  being  useful  for  making  butchers’  skewers,  and  the 
Cornelian  Cherry  ( Cornus  musculo)  is  common  on  the  Continent, 
where  its  little  clusters  of  starry  yellow  flowers  are  the  earliest 
harbingers  of  spring. 

Hamamelidacee,  or  Witch  Hazels,  are  found  in  North  America, 
Japan,  China,  Central  Asia,  and  South  Africa  ; its  most  attractive 
member  being  the  genus  Rhodoleia , whose  great  red  involucral  leaves, 
says  Dr.  Lindley,  give  quite  a new  aspect  to  the  order,  and  point 
at  an  affinity  of  some  kind  with  Liquidambar. 

Bruniacee  are,  with  the  exception  of  one  species,  all  natives  of 
the  Cape  of  Good  Hope. 


Alliance  XXXIX. — Asarales. 

Flowers  monochlamydeous  ; embryo  small,  lying  in  a copious 
albumen. 


Ovary  one-cclled  ; ovules  definite  ; perianth  4-5-cleft  ; occasionally  root-  > 
parasites.  ji 

Ovary  one-celled  ; ovules  definite  ; perianth  4-8-cleft ; stem-parasites  . 
Ovary  three  to  six-celled  ; ovules  indefinite 


I.  Santalaceae. 

II.  Loranthncea:. 
III.  Aristolochiaceae 


The  Santalacee,  or  Sandal-woods,  are  found  in  Europe  and 
North  America  as  humble  plants,  but  in  Australia,  the  East  Indies, 
and  the  South  Sea  Islands,  they  expand  into  large  shrubs  or  small 
trees.  Sandal-wood,  the  produce  of  Santalum  album  is  hard,  heavy, 
admits  of  high  polish,  and  yields  a fine  perfume ; qualities  which 
recommend  it  for  all  kinds  of  fancy  furniture  and  boxes.  It  is  also 
burnt  in  temples,  as  incense,  its  fragrant  odour  being  due  to  an 
essential  oil  said  to  be  heavier  than  water. 

The  Loranthacee  are  natives  of  the  tropics,  both  of  Asia  and 
America,  but  rare  in  Africa.  Their  economy  presents  some  very 
curious  phenomena.  In  Viscum,  the  Mistletoe,  according  to 
Decaisne,  the  ovule  does  not  appear  till  three  months  after  the 
pollen  has  taken  effect.  Griffith,  who  has  also  minutely  studied 
Loranthus,  states  that  the  ripe  seeds  adhere  firmly  to  the  substance 
on  which  they  are  applied,  by  means  of  their  viscid  coating,  which 
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hardens  into  a transparent  glue,  and  in  two  or  three  days  after 
application  the  radicle  curves  towards  its  support,  becoming  enlarged 
and  flattened  as  soon  as  it  reaches  it.  By  degrees  a union  is  formed 
between  the  woody  system  of  the  parasite  and  stock,  the  fibres  of  the 
sucker-like  root  of  the  former  expanding  on  the  wood  of  the  latter  in 
the  form  of  a bird’s  foot.  Up  to  this  time  the  parasite  has  been 
nourished  by  its  own  albumen,  but  as  soon  as  it  has  acquired  the 
height  of  one  or  two  inches  a lateral  shoot  is  sent  out,  which  adheres 
to  the  stock  by  means  of  sucker-like  productions,  which  frequently 
run  to  a considerable  distance,  covering  the  tree  with  parasites. 

Mr.  Miers,  who  has  carefully  studied  the  order,  draws  a distinc- 
tion between  Loranthus  and  Viscum : the  former  distinguished  by  its 
large,  showy,  dichlamydeous,  crimson  flowers,  with  lengthened 
stamens,  and  an  ovary  containing  a solitary  ovule,  suspended  from 
the  summit  of  a cell,  with  a large  fleshy  cotyledon  ; Viscum , on  the 
contrary,  having  small,  pale,  dioecious,  monochlamydeous  flowers, 
with  stamens  sessile,  or  nearly  so,  different  in  structure,  with  dis- 
similar pollen ; a unilocular,  turbinate  ovary,  with  three  ovules,  of 
which  only  one  arrives  at  maturity,  attached  to  a free  central 
placenta,  with  almost  obsolete  cotyledons.  On  these  grounds  he 
founds  the  new  order  Viscacea. 

The  Mistletoe  is  supposed  to  be  propagated  by  birds,  especially 
by  the  Fieldfare  and  Misselthrush,  which  feed  on  the  berries.  The 
mode  in  which  the  propagation  of  Myzodendron  is  effected  is  also 
clearly  demonstrated  by  Dr.  Hooker.  Here  the  fruit  is  provided 
with  long,  feathery  processes  analogous  to  the  pappus  of  the  Com- 
posit£e,  which  float  them  in  the  air,  and  afterwards  assist  to  hold  them 
on  to  the  branches  while  the  radicle  insinuates  itself  into  the  plant. 

The  Aristoi.ochiace/e,  or  Birthworts,  are  common  in  tropical 
America,  sparingly  in  North  America,  Europe,  and  Siberia,  and  in 
small  numbers  in  India.  Two  species  are  said  to  be  British  plants, 
but  among  the  rarest  of  our  reputed  species,  and  probably  an  acci- 
dental importation.  The  AristolochiaClematitis  is  recorded  as  being 
found  growing  on  old  walls,  near  Spittal,  in  Lincolnshire,  &c. 

The  distinguishing  characteristic  of  the  order  resides  in  the 
flowers,  which  have  the  perianth  constantly  divided  into  three  seg- 
ments. The  stamens  have  the  same  ternary  characters,  and  the  cells 
of  the  fruit  are  three  or  six,  always  adherent  to  the  perianth.  The 
arrangement  of  the  wood  is  also  peculiar,  their  stems  being  com- 
posed of  longitudinal  plates,  surrounded  by  a central  pith,  with  an 
exterior  bark  ; but  these  plates  are  not  placed  in  concentric  circles, 
as  in  other  exogenous  plants,  but  continue  to  grow,,  uniformly  and 
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uninterruptedly,  as  long  as  the  plant  lives.  The  most  remarkable 
species  are  found  in  tropical  America,  where  the  gigantic  size  and 
grotesque  appearance  of  their  flowers  excite  the  wonder  of  the 
traveller ; of  these,  A.  cymbifera,  the  borders  of  whose  calyx  re- 
sembles one  of  the  lappels  of  a Norman  woman’s  cap,  measures 
seven  or  eight  inches  in  length  \ while  the  flowers  of  A.  cordiflora 
and  A.  gigantea  are  from  fifteen  to  sixteen  inches  across.  They  are 
generally  tonic  and  stimulating,  and  several  of  them  are  used  in 
medicine. 
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PART  IV. 

GEOGRAPHICAL  DISTRIBUTION  OF  PLANTS. 

LinnjEUSj  whose  singular  genius  foresaw  most  of  the  conquests 
reserved  for  his  favourite  science — the  study  of  botany— laid  the 
foundations  of  Botanical  Geography.  In  the  prolegomena  of  his 
“ Flora  Lapponica,”  the  immortal  botanist  of  Upsal  says,  in  the 
poetical  and  concise  style  which  is  peculiar  to  him  : “ The  dynasty 
of  the  Palms  reigns  in  the  warm  regions  of  the  globe ; the  tropical 
zones  are  inhabited  by  whole  races  of  trees  and  shrubs ; a rich  crown 
of  plants  adorns  the  plains  of  Southern  Europe ; troops  of  green 
Grammacece  occupy  Holland  and  Denmark ; numerous  tribes  of 
Mosses  are  settled  in  Sweden ; but  the  brownish-coloured  Alga,  and 
the  white  and  grey  Lichens,  alone  vegetate  in  cold  and  frozen  Lap- 
land,  the  most  remote  habitable  spot  of  earth  : the  lowest  of  the 
vegetables  alone  live  on  the  confines  of  the  earth.’' 

The  modifications  in  the  distribution  of  plants  which  Linnaeus 
had  observed  journeying  from  south  to  north,  Tournefort  had  already 
observed  during  his  travels  in  Armenia,  upon  the  slopes  of  Mount 
Ararat.  At  the  foot  of  this  mountain  he  saw  the  plants  of  Armenia ; 
higher  up  he  found  the  plants  resembling  those  of  Italy ; higher  up 
still  he  found  representatives  of  those  of  the  environs  of  Paris ; 
above  these  were  allies  of  the  plants  of  Sweden ; finally,  on  the  bor- 
ders of  eternal  snow,  near  the  summit  of  the  mountain,  he  found 
plants  which  recalled  those  of  Lapland. 

Buffon  had  also  a glimpse  of  the  laws  which  apply  to  the  distri- 
bution of  plants.  “ The  vegetation  which  covers  the  earth,”  he 
says,  “ and  which  is  still  more  closely  attached  to  it  than  the  animals 
which  browse  on  it,  are  even  more  interested  than  they  in  the  nature 
of  climate.  Each  country,  each  changing  degree  of  temperature,  has 
its  particular  plants.  We  find  at  the  foot  of  the  Alps  the  plants  of 
France  and  Italy ; at  their  summits  we  find  the  plants  of  the  frozen 
North  ; and  the  same  northern  plants  we  find  again  at  the  summit  ot 
the  mountains  of  Africa.  Upon  the  range  of  the  hills  which  separate 
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the  Mogul  empire  from  the  kingdom  of  Cashmere,  we  find  on  the 
southern  slopes  many  of  the  plants  of  India,  and  it  is  not -without  sur- 
prise that  we  find  on  the  north  flanks  many  of  those  of  Europe.  It 
is  also  from  the  extremes  of  climate  that  we  draw  our  drugs,  per- 
fumes, and  poisons,  and  all  the  plants  whose  properties  care  in  excess. 
Temperate  climates,  on  the  contrary,  only  produce  temperate  things  ; 
the  mildest  of  herbs,  the  most  wholesome  of  vegetables,  the  most 
refreshing  of  fruits,  the  quietest  of  animals,  the  most  polished  of 
men,  are  the  heritage  of  the  mildest  climates.” 

At  the  commencement  of  the  nineteenth  century  Geographical 
Botany  was  in  a manner  created  by  Alexander  von  Humboldt, 
whose  genius  is  so  universal  that  his  traces  are  found  in  connection 
with  every  modem  science.  On  his  return  from  a voyage  to  the 
equinoctial  regions  of  America,  Von  Humboldt,  in  one  of  his  finest 
memoirs,  demonstrated  that  it  is  the  predominance  of  certain  forms 
of  vegetation  which  enables  us  to  recognise  a country  immediately. 
A forest  of  Firs  and  Pines  transports  us  at  once  to  the  northern 
or  to  the  high  mountain  ranges  of  Europe ; the  Oaks  and  Beeches 
to  the  temperate  zone ; the  Olives  to  the  south,  and  the  Palms  into 
intertropical  regions  ; the  Cape  of  Good  Hope  is  the  country  of  the 
Heaths,  and  Mexico  is  perhaps  the  country  most  typical  of  the 
Orchids.  In  another  memoir  Humboldt  attempted  to  estimate 
the  total  number  of  plants  diffused  over  the  surface  of  the  globe, 
and  the  influence  of  climate  upon  their  distribution.  For  the  first 
time  he  established  clearly  that  localities,  each  equally  distant  from 
the  equator,  and  at  an  equal  elevation  above  the  level  of  the  sea, 
might  nevertheless  have  climates  very  little  resembling  each  other, 
while  countries  situated  under  parallels  very  remote  one  from  the 
other  might  have  analogous  climates. 

The  travels  of  naturalists  of  our  own  day  in  all  parts  of  the  globe 
have  established,  to  the  satisfaction  of  botanists,  that  certain  charac- 
teristics belong  to  the  vegetation  of  each  climate,  an  interesting  fact 
of  which  we  shall  endeavour  to  convey  to  the  reader  some  succinct 
idea.  The  researches  of  explorers,  combined  with  the  labours  of 
descriptive  botanists,  enable  us  to  give  some  precision  to  the 
principles  of  botanical  geography. 

Theophrastus,  who  was  born  n.c.  370,  enumerated  500  kinds  of 
plants,  and  Pliny  (died  a.d.  79),  in  his  “ Historia  Naturalis,”  treats 
of  800.  The  Greek,  Roman,  and  Arab  naturalists  mention  1,400 
species,  but  in  the  sixteenth  century,  according  to  C.  Bauhin,  this 
number  was  raised  to  6,000.  Linnaeus’s  “ Species  Plantarum  ” 
(1764)  contains  descriptions  of  8,551  species.  Wildenow’s  edition 
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(published  from  1797  to  1810)  described  17,457  species  of  flowering 
plants,  which,  with  the  Cryptogamia,  made  20,000  of  known  plants. 
Persoon,  in  his  “Synopsis  Plantarum  ” (1805-1807),  brings  the 
number  up  to  26,000.  Since  that  time  the  number  of  known  plants 
has  increased  much  more  rapidly.  R.  Brown,  in  his  “General 
Remarks  on  the  Botany  of  Terra  Australis,”  speaks  of  37,000 
Phanerogamia,  and  Humboldt  (“  De  Distributione  Geographica 
Plantarum”)  of  44,000  Phanerogamous  and  Cryptogamous  plants. 
De  Candolle,  in  his  “ Essai  £le'mentaire  de  Geographic  Botanique  ” 
(1820),  thought  that  the  writings  of  botanists  and  the  various 
European  collections  of  dried  specimens  might  contain  56,000 
species;  at  which  number  also,  in  1820,  the  species  in  the  herbarium 
of  the  Jardin  des  Plantes  were  estimated.  The  collection  of 
M.  Benjamin  Delessert,  of  Paris,  was  supposed  to  contain,  in  1847, 

95.000  species,  a number  which,  about  the  same  time,  Lindley  con- 
jectured to  comprise  all  known  species.  It  has  been  estimated  as 
probable  that  the  existing  species  of  Phanerogams  amount  to  from 

150.000  to  200,000.  The  number  of  Cryptogams  is  probably  not 
less. 

The  numerical  proportion  of  species  belonging  to  the  Phanero- 
gams or  Cryptogams  varies  according  to  the  latitudes  of  the  globe. 
As  we  advance  towards  the  north,  the  number  of  Cryptogams 
increases  ; the  proportion  of  Phanerogams,  on  the  other  hand,  rises 
as  we  approach  the  equator.  In  the  frozen  or  temperate  zones  the 
Cryptogamia  are  humble  vegetables  which  scarcely  raise  themselves 
above  the  surface  of  the  soil  ; but  in  tropical  Brazil,  the  arborescent 
ferns  rise  to  the  height  of  the  loftiest  Palm-trees. 

The  vegetation  of  each  species  corresponds  with  a determinate 
interval  in  the  scale  of  the  thermometer,  and  this  interval  is 
not  the  same  for  all  plants.  Barley  occupies  the  northernmost 
points  of  grain  culture — about  70°  north  latitude  in  Lapland ; 
67°  to  68°  in  western  Russia,  and  66°  in  the  eastern  parts  ; on  the 
north-western  parts  of  Europe  it  does  not  extend  so  far,  since  the 
mean  temperature  of  the  summer  months  falls,  and  the  climate  is 
made  less  favourable  by  excessive  moisture.  It  extends  from  the 
north  of  Scotland  to  the  Shetlands  and  the  Faroes,  but  seldom  ripens 
properly  in  the  latter,  so  that  the  seed-corn  is  chiefly  brought  from 
Denmark.  Barley  will  not  grow  in  Iceland.  In  warmer  countries  it 
occupies  a corresponding  region  on  the  hills,  and  is  grown  as  high 
as  3,500  feet  on  the  Alps;  on  the  Himalayas  up  to  12,000  feet  of 
altitude. 

The  northern  limit  of  Wheat  in  Great  Britain  is  about  58°  north 
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latitude,  in  Norway  64°,  and  in  Sweden  62°,  but  it  is  not  much 
cultivated  beyond  6o°.  In  the  west  of  Russia  it  is  at  61°  15,  anil 
falls  off  gradually  in  the  east.  The  Polar  limits  in  North  America 
are  not  yet  ascertained,  as  its  culture  has  not  perhaps  been  pushed 
there  to  its  utmost  extent ; it  is  known  to  be  cultivated  at  54°  in  the 
middle  of  the  continent  Its  equatorial  limit  in  the  plains  of  the 
northern  hemisphere  seems  to  be  not  far  distant  from  the  tropic, 
but  it  grows  luxuriantly  on  the  plateaux  of  the  intertropical  regions 
of  America  at  8,000  feet  or  more  above  the  level  -of  the  sea.  The 
possible  limits  of  the  culture  of  Spelt  ( Triticum  Spella ) are  not 
ascertained,  since  the  existing  diffusion  of  this  grain  depends  more 
on  the  habits  of  men,  and  their  systems  of  cultivation,  than  on  climatal 
conditions. 

The  Vine  is  a native  of  the  warmer  temperate  zones,  and  is  said 
to  attain  a diameter  of  three  to  six  inches,  and  to  climb  to  the  top 
of  the  highest  trees  in  the  forests  of  Mingrelia.  Humboldt  estimates 
that  the  cultivation  of  the  Vine  succeeds  only  in  those  climates 
where  the  annual  mean  temperature  is  about  6o°  Fahr.,  if  the  mean 
summer  heat  is  not  below  68°  Fahr.  In  the  Old  World  these 
conditions  are  found  to  exist  as  far  north  as  latitude  50°,  in  the 
New  World  not  beyond  40°.  In  both  hemispheres  the  profitable 
culture  ceases  within  30°  of  the  equator,  unless  in  elevated  regions, 
or  in  such  as  Teneriffe,  where  the  heat  is  moderated  by  the  sea- 
breeze.  Thus  the  region  of  the  Vine  occupies  a band  of  about  20° 
in  breadth  in  the  Old  World,  and  not  more  than  half  that  breadth 
in  America. 

We  can  now  comprehend  why  certain  vegetables  live  in  some 
countries  without  flowering,  and  others  without  bearing  fruit.  The 
short  summers  and  short  days  in  such  countries  fail  to  yield  the 
aggregate  amount  of  heat,  and  that  supplied  is  just  sufficient  to 
develop  their  leaves,  but  not  enough  to  expand  their  flowers ; and 
their  fruits  are  abortive.  The  influence  of  heat  on  vegetation  is  so 
marked  that  we  can  scarcely  name  a single  species  which  is  truly 
cosmopolitan.  Most  vegetables  occupy  a determinate  zone  of  their 
own,  which  they  rarely  pass.  The  cold  prevents  them  from  passing 
its  limits  towards  the  north  ; the  heat  exercises  the  same  influence 
towards  the  south. 

Humidity  of  the  atmosphere  and  the  solar  influence  have,  also,  a 
notable  influence  on  -the  geographical  distribution  of  plants.  It  is 
still  more  necessary  to  consider  the  influence  of  altitude.  In  propor- 
tion as  we  rise  in  the  atmosphere  the  temperature  decreases,  and  this 
lowering  of  the  temperature  is  so  rapid,  that  in  ascending  a mountain 
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we  pass  through  a wide  range  of  temperature  in  the  course  of  a few 
hours.  From  this  it  follows  that  a high  mountain  under  the  equator 
may  be  clothed  at  its  base  with  the  richest  vegetation,  while  its  summit 
is  covered  with  eternal  snow,  and  the  space  between  is  clothed  with 
the  same  kind  of  diversity  of  vegetation  (on  a limited  scale)  which  the 
traveller  meets  with  in  his  journey  from  the  equator  to  the  pole. 

We  will  now  consider,  in  order  to  give  a general  idea  of  their 
vegetable  products,  the  five  geographical  divisions  of  the  whole 
world — Europe,  Asia,  Africa,  America,  and  Australia. 


Europe. 

We  can  distinguish  in  Europe  three  great  botanical  regions,  i. 
The  region  of  the  North;  2.  The  Middle  region  ; and  3.  The  region 
of  the  South,  or  Mediterranean. 

The  Northern  region  comprehends  Lapland,  Iceland,  Sweden, 
Norway,  and  the  northern  provinces  of  Russia.  The  vegetation  is 
monotonous  ; the  ligneous  species  form  only  the  one-hundredth  part 
of  the  plants ; the  cryptogams  predominate.  The  trees  are  princi- 
pally coniferous  and  amentaceous.  The  Oak,  the  Hazel,  and  Poplar 
are  arrested  at  6o°  N.  lat. ; the  Beech,  the  Ash,  and  the  Liroe  at 
63°;  the  Conifers  at  67°;  Barley  and  Oats  can  be  cultivated  up  to 
70°.  Spitzbergen,  the  most  northerly  island  of  Europe,  situated 
between  76°  30'  and  81 0 contains  only  ninety-three  species  of  phane- 
rogamous plants,  belonging  principally  to  the  families  of  Graminacece , 
Crucifers , Caryophyllacecc , SaxifragacecE,  Ranunculacece , and  Composite:. 
Among  these  plants  there  is  scarcely  a single  tree  or  shrub,  but  only 
an  under-shrub,  Ernpetrum  nigrum , and  two  small  creeping  Willows. 

Some  idea  of  the  vegetation  of  Norway,  with  its  deeply-intersecting 
fjords,  may  be  gathered  from  the  engraving,  Fig.  448.  Martins,  to 
whom  botanical  geography  is  indebted  for  many  valuable  observations, 
made  a voyage  along  the  western  coast  of  Norway,  from  Drontheim 
to  North  Cape,  in  recording  which  he  has  traced  with  a vigorous  hand 
the  picturesque  vegetation  of  that  country.  “ On  the  28th  of  June,” 
he  says,  “we  arrived  at  Drontheim.  While  disembarking  I was  much 
surprised  to'  see  Cherry-trees  bearing  fruit  about  the  size  of  peas. 
Lilac,  Mountain  Ash,  Black  Currant,  and  Iris  gertnanica  were 
covered  with  expanding  flowers.  My  astonishment  ceased,  however, 
when  I learnt  that  the  spring  had  been  a very  fine  one.  The  most 
common  tree  in  the  gardens  and  streets  of  the  town  is  the  Mountain 
Ash.  I remarked  also  four  Oaks  (Qucrcus  Robur),  which  appeared 
to  suffer  from  the  cold;  in  fact,  upon  the  west  coast  of  Norway  the 
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northern  limit  of  the  Oak  lies  half  a degree  south  of  Drontheim.  he 
Ash  is  a more  hardy  tree,  but  it  never  attains  the  dimensions  01  tie 
Oak  in  Sweden,  and  in  latitude  6i°  18'  I noted  the  last  of  them 
The  Lime  lives  at  Drontheim,  as  do  the  Poplar  (P.  ba/samijera),  ana 


Fig.  448. — A Norwegian  Fjord. 


the  Horse  Chestnut ; the  Lilac  blooms  in  every  garden.  All  fruit- 
trees  can  only  be  cultivated  as  espaliers.  Even  in  the  most  favoured 
situations,  the  Apple,  Pear,  and  Plum  do  not  ripen  every  year.  In 
the  environs  of  Drontheim,  groups  of  Elder,  Birch,  Fir,  intermingled 
with  Ash,  Maple,  Aspen,  Bird-cherry,  Hazel,  Juniper,  and  Willow, 
crown  the  heights.  The  fields  are  dry  and  well  exposed,  while  the 
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meadows  occupy  the  lower  ground.  This  fine  fresh  landscape  has 
something  exceedingly  pleasing  about  it,  although  severe  and  cold. 

i owards  the  north  I pushed  on  to  Cape  Ladehamer,  which  is 
crowned  with  hght-fohaged  Birches.  On  the  east  is  the  cascade 

0 Leerfes,  where  the  foaming  waters  of  the  Nidelven  precipitate 
themselves  over  the  rocks  in  the  middle  of  a black  forest  of  Pines. 

1 arrived  there  at  midnight.  The  dawn  and  the  twilight  which 
mingled  together  on  the  horizon,  projected  a hazy,  doubtful  light 
upon  the  landscape,  for  at  this  period  of  the  year  the  sun  scarcely 
sinks  beneath  the  horizon  in  this  latitude,  and  the  bright  lights 
which  bum  in  the  heavens  towards  the  north  already  announce  that 
it  will  soon  reappear. 

In  the  fields  and  by  the  roadsides  I found  a great  many  plants 
which  occupy  similar  situations  in  France.”  “Nevertheless,”  he 
continues  farther  on,  “ the  eye  of  the  botanist  was  rejoiced  by  the 
sight  of  a vegetation  belonging  at  once  to  the  Flora  of  the  Boreal 
regions  of  the  Alps  and  of  the  sea-shore.”  In  the  thickets  grow 
Geranium  sylvaiicum , Aquilegia  vulgaris,  Aconitum  septentrionale , 
Pedtcularis  lapponica,  Trientalis  europcta , Paris  quadrifolia  ; in  the 
less^  sheltered  places,  Cornus  suecica,  Veucintum  Viiis-idiea,  Polygonum 
viviparumj  in  the  marshes,  the  Bleaberry,  and  Geum  rivalej  upoh  the 
sandy  sea-shore,  Plantago  maritima , Glaux  maritima , Plymus  arm- 
arius,  Priglochin  maritimum,  and  many  others  equally  interesting  to 
the  botanist. 

In  the  first  days  of  July  the  traveller  reached  Heldringen,  a post- 
town  situated  on  the  borders  of  Nordland  and  the  Government  of 
Drontheim  under  latitude  65°  15'.  He  scaled  a mountain  whose 
denuded  summit  was  2,100  feet  above  the  level  of  the  sea.  Its 
vegetation  resembled  that  of  the  summit  of  the  Alps.  Salix  lapponica 
and  Diapcnsia  lapponica  alone  reminded  him  that  he  was  in  Norway. 

“At  Bodoe,  in  67p  16',"  he  continues,  “I  saw  for  the  first  time 
houses  covered  with  turf,  upon  which  grew  many  tufts  of  grass. 
According  to  my  custom,  I first  examined  the  cultivated  vegetables, 
but  I saw  only  a few  Potatoes,  Peas,  Radishes,  a few  Gooseberry-trees 
without  fruit,  and  some  fields  of  Barley  and  Rye.  In  the  meadows 
just  above  the  sea-level  I found  some  plants  which  would  have 
demonstrated  to  me,  in  the  absence  of  other  proofs,  how  much  the 
climate  of  this  country  approaches  that  of  the  most  elevated  Alpine 
regions.  '1  here  was  Dryas  octopetala,  Silene  acaulis,  Arctostaphylos 
alpina,  Alchcmilla  alpina,  Bartsia  alpina ; and  besides  them,  species 
which  are  unknown  in  Alpine  regions,  namely,  such  as  Aconitum 
septentrionale,  and  Tofieldia  borealis . Besides  these,  notwithstanding 
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the  difference  of  climate,  some  of  the  plants  which  are  most  common 
in  the  neighbourhood  of  Paris  are  found  here,  as  the  Dandelion,  the 
Coltsfoot  ( Tussilago ),  Ladies’  Smock  ( Cardamine  pratensis ),  Viola 
sylvatica;  they  seemed  a souvenir  of  France  thrown  at  random  in 
the  midst  of  this  northern  vegetation.” 

At  Hammerfest,  which  is  under  70°  48'  north  latitude,  all 
attempts  at  cultivation  had  disappeared.  The  energies  of  the  place 
are  turned  to  commerce ; it  is  from  curiosity  rather  than  for  profit 
or  utility  that  a few  vegetables  are  cultivated. 

“ Near  the  city,”  adds  the  Professor,  “ I observed  rich  meadows, 
that  were  cut  once  a year,  and  some  herds  of  half-wild  reindeer, 
which  grazed  and  roamed  about  freely.  We  shall  deceive  ourselves, 
however,  if  we  consider  Hammerfest  a dull  or  melancholy  city.  Its 
principal  streets,  on  the  contrary,  consists  of  very  fair  new  wooden 
houses,  well  ordered,  and  in  all  respects  comfortable.  These  are  the 
habitations  of  the  better  class  of  inhabitants.  The  houses  of  the 
lower  classes  are  poorer  and  older ; borrowing,  however,  a particular 
charm  from  the  flowery  turf  with  which  they  are  covered.  The  roofs 
are  formed  of  great  squares  of  turf,  on  which  a number  of  plants 
have  germinated  and  grow  vigorously.  In  seeing  these  aerial  gardens 
I have  for  the  first  time  been  able  to  comprehend  the  phrase  1 in 
tectis',  which  often  occurs  in  the  writings  of  Linnaeus,  indicative  of 
the  locality.  In  short,  it  was  upon  the  roofs  of  houses  that  the 
learned  botanist  of  Upsal  herborised  at  Hammerfest;  indeed,  I 
frequently  borrowed  a ladder  myself  from  the  proprietor  in  order  to 
gather  the  plants  which  grew  round  the  chimney  of  one  of  these 
picturesque  old  houses.  What  I often  found  there  were  Cochlearia 
anglica , Lychnis  dinrna , Chrysanthemum  inodorum , Shepherd’s  Purse, 
Poa  pratensis,  and  P.  trivialis.  In  autumn,  when  the  flowers 
of  Chrysanthemum  inodorum  are  in  full  bloom,  these  hanging  meadows 
rival  in  beauty  those  of  our  own  more  genial  climate,  and  give  the 
city  a smiling  physiognomy  which  contrasts  most  happily  with  the 
severe  aspect  of  surrounding  Nature.  Ranunculus  glacialis , Arabic 
alpina,  Silene  acaulis,  Saxifraga  nivalis , Bilberries,  Diapensia  lapponica, 
Salix  reticulata,  S.  herbacea , &c.,  grow  in  the  neighbourhood.” 

“ How  great  was  my  surprise  on  landing  at  the  North  Cape, 
in  latitude  710,”  he  continues,  “to  find  myself  in  the  middle  of 
the  richest  subalpine  meadows  that  can  be  imagined  ! High  and 
tufted  grass,  which  reached  my  knees.  I found  here,  in  short, 
at  the  northern  extremity  of  Europe,  the  flowers  which  had  so 
often  attracted  my  admiration  at  the  foot  of  the  Swiss  Alps ; there 
they  were,  as  vigorous,  as  brilliant,  and  much  larger  than  among 
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the  mountains.  The  globe  flower  ( Trollius  europceus),  Alchemilla 
alpina,  Geranium  sylvaticum,  Hieracium  alpinum , Phleum  alpinum , 
and  Poa  alpina.  On  the  right  rises  the  imposing  mass  of  North 
Cape,  steep  and  inaccessible;  before  us  a steep  and  sloping  but 
verdant  path,  which  permitted  us  to  attain  the  summit  by  winding 
round  the  side  of  the  mountain.  In  the  ascent  I gathered  with 
enthusiasm  all  the  plants  which  presented  themselves ; to  me  they 
possessed  a peculiar  interest  as  being,  so  to  speak,  the  most  robust 
and  adventurous  of  all  their  European  congeners.  They  seemed, 
like  myself,  to  be  expatriated,  and  exposed  on  this  black  rock  to  be 
battered  by  the  waves.  I was  tempted  to  ask  them  why  they  had 
quitted  the  skirts  of  the  cultivated  fields  and  peaceful  shades  of  the 
woods  of  Meudon,  where  they  could  receive  the  homage  of  Parisian 
botanists,  in  order  to  lead  this  exposed  life  among  strangers.  They 
were  the  Spircea  Ulniaria,  Cerastium  arvense,  Shepherd’s  Purse,  Dande- 
lion, Golden  Rod,  &c.  Nevertheless  the  Boreal  or  Alpine  plants  were 
in  the  majority  on  these  slopes.  I found  there  Thaliclrum  alpinum, 
Pedicularis  lapponica,  Salix  reticulata,  the  Snowy  Gentian,  Cornus 
suecica,  &c.  The  loftiest  summit  of  North  Cape  is  1,020  feet  above  the 
level  of  the  sea ; it  is  surmounted  by  a small  rock,  on  which  many 
visitors  have  engraved  their  names.  But  even  this  was  not  destitute 
of  all  vegetation;  small  circular  patches  of  Lichens  ( Parmelia  saxatilis, 
Umbilicaria  erosa ),  black  as  the  rock,  were  attached  to  it,  and  a 
small  microscopic  moss  hid  itself  in  the  clefts.  There  were  a few 
miserable-looking  plants,  which  had  been  destroyed  by  the  winds, 
scattered  on  the  ground,  and  seeking  shelter  behind  such  elevations 
of  the  soil  as  would  protect  them  from  the  continuous  squalls  which 
swept  the  North  Cape.  Among  the  shrubs  I found  the  Dwarf  Birch 
and  Azalea  procumbens.  The  herbaceous  plants  were  much  less 
numerous ; Silene  acaulis,  the  Diapetisia  lapponica,  and  Saxifraga 
oppositifolia. 

The  mid-European  region  includes  southern  Russia,  Germany, 
Holland,  Belgium,  Switzerland,  the  Tyrol,  and  the  British  Isles, 
Upper  Italy,  and  the  greater  part  of  France.  This  region,  whose 
exact  limits  it  would  be  difficult  to  trace,  is  very  different  from  the 
preceding.  It  is  milder,  more  temperate ; its  woods  and  forests  con 
sist  essentially  of  Oak  ( Quercus  Robur),  to  which  we  may  add  Chest- 
nut, Beech,  Birch,  Elm,  Hornbeam,  Alder,  &c. ; but  the  Oak  pre- 
dominates. These  trees,  all  of  which  lose  their  leaves  during  winter, 
give  to  the  landscape  a very  peculiar  feature,  varying  with  the  season. 
This  region  is  especially  favourable  to  the  cultivation  of  the  Cereals. 
An  oblique  line,  drawn  from  east  to  west,  with  certain  inflections  of 
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its  course,  but  ranging  between  the  forty-seventh  and  forty-eighth 
parallel,  and  inclining  a little  towards  the  north,  would  divide  it  into 
two  zones— one,  the  Northern,  in  which  the  Vine  and  the  Mulberry 
yield  to  the  rigour  of  winter,  whose  forests  are  chiefly  composed  ol 
Conifers,  where  the  culture  of  the  Apple  and  Pear  takes  their  place, 
and  which  includes  more  Cyperacea,  Rosacea,  and  Crucifercz  j the 
other,  the  Southern,  characterised  by  the  culture  of  the  Vine,  the 
Mulberry,  and  the  Maize,  and  in  which  Labiatcz  begin  to  predominate. 
Some  idea  of  the  vegetation  of  this  region  will  be  gathered  from 
Plate  XIX.,  which  represents  the  banks  of  the  Loire  in  the  glory 
of  its  summer  vegetation. 

In  the  Southern  region  the  Mediterranean  forms  the  centre.  It 
is  a vast  basin,  whose  shores  present  a vegetation  which,  if  not 
identical,  is  at  least  analogous  in  its  whole  extent.  Labiates  abound 
there,  and  in  certain  seasons  the  air  is  filled  with  their  sweet  perfume. 
To  this  extensive  family  we  may  add  a large  number  of  Caryophytlacea, 
Cistacea,  Li/iacee,  and  Boraginaceez.  The  Mediterranean  draws  its 
distinctive  character,  however,  from  the  vast  extent  of  uncultivated 
country,  where  the  Kermes  Oak,  Phillyrea,  the  Evergreen  Oak,  and 
various  half  frutescent  Labiatae,  reign  supreme.  These  plants  more 
especially  abound  in  Italy,  Spain,  Greece,  Algeria,  and  in  the  northern 
portion  of  Asia  Minor.  Nevertheless,  a new  vegetation  makes  its 
appearance  at  Rhodes  and  Jaffa,  which  becomes  closely  connected 
with  that  of  Egypt.  The  vegetation  of  the  Mediterranean  often 
presents  itself  with  a smiling  and  agreeable  aspect.  Clumps  of 
odorous  Myrtles,  Arbutus , and  Vitex  Agnus-castus,  frequently  occur 
on  its  shores ; magnificent  Oleanders,  whose  praises  have  been  sung 
by  the  poets,  occupy  the  edges  of  the  brooks.  In  Italy,  Sicily,  and 
Spain,  the  Orange-trees  bear  without  cessation  flowers  and  fruit.  The 
Prickly  Pear  ( Opuntia  vulgaris),  and  the  American  Agave,  naturalised 
here,  form  impenetrable  hedges  in  the  southern  parts  of  these 
countries,  to  which  they  give  a marked  and  very  characteristic  land- 
scape. The  forests  consist  essentially  of  the  Evergreen  Oak  ( Querci/s 
Ilex),  whose  persistent  leaves  remain  until  after  their  third  year,  and 
whose  acorns,  which  have  a very  agreeable  taste,  form  a considerable 
portion  of  the  people’s  food,  and  of  the  Cork-tree  {Quercus  Saber/, 
mixed  with  other  characteristic  trees  and  shrubs,  such  as  Erica 
arborea,  numerous  species  of  Cistus,  with  ephemeral  flowers,  often 
large  and  of  dazzling  brilliance,  and  of  Cytisus,  Genista , &c. 

Among  the  other  species  characteristic  of  these  happy  regions 
we  may  cite  the  Cypress  ( Cupressus ),  the  Aleppo  Pine,  the  Stone 
Pine,  Planes,  the  Olive,  which  we  scarcely  meet  with  elsewhere ; 
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Over  a great  part  of  the  south  coast  of  Sicily,  a Palm, the  Chanut- 
rops  hutmlts,  with  fan-like  foliage,  waves  sometimes  beside  the  Date 
from  the  bosom  of  a clump  of  Oranges  and  Citrons,  its  tall  stipe 
crowned  with  an  elegant  panicle  of  drooping  and  feather-like  leaves! 

Asia. 

It  would  require  a volume  to  give  even  an  idea  of  the  rich  and 
vmed  vegetation  of  Asia.  We  must  limit  ourselves  to  a rapid  glance 
of  the  features  most  characteristic  of  its  Northern,  Central  and 
Southern  divisions.  ’ 

The  Northern  region,  or  Siberia,  forms  a botanical  region  in  close 
connection  with  the  Northern  region  of  Europe  in  the  one  direction 
and  with  its  own  middle  region  on  the  other.  It  has  its  own  peculiar 
character,  nevertheless,  from  the  predominance  of  certain  families 
such  as  Leguminosce,  Ratiunculacece,  Crucifera , Liliacece,  and  Umbelll 
fcrce.  Some  genera  are  remarkable  for  the  number  of  their  species  • 
vve  may  quote  Astragalus  among  the  Leguminosce;  Spima  among  the 
Kosacece ; and  Artemisia  among  the  Compcsiice.  Considering  that  the 
mean  temperature  varies  from  290  to  46°  Fah.,  we  cannot  reckon  ob 
a condition  of  vegetation  very  varied.  Forests  are  formed  by  Larch 
Spruce,  Pin  us  Cembra,  P.  sibinca,  P.  sylvestris,  &c. ; White  and 
Balsam  Poplars  and  isolated  Balsamic  plants,  dwarf  Birches,  Service- 
trees,  Alder  Buckthorn,  Alders,  Willows,  accompany  them,  while 
Whortleberries  and  Rhododendrons  form  the  under-shrubs.  The 
Horn  of  the  Steppes  of  Kamtschatka  does  not  differ  materially  from 
that  of  the  pasturages  of  Central  Europe.  According  as  the  spectator 
expects  these  to  be  rich  or  sterile,  he  is  the  more  or  less  surprised 
to  find  stately  Tulips  and  graceful  Irises  mingling  with  the  grassy  turf 
in  spring,  but  the  W ormwood  ( Artemisia ),  and  other  monotonous 
forms  of  vegetation,  succeed  them. 

Humboldt  assigns  to  the  forests  of  the  Oural  the  vegetation 
characteristic  of  a park.  “They  present.”  he  says,  “an  alternation 
consisting  of  a, mixture  of  needle-leaved  and  round-leaved  trees, 
and  lawns  ; an  assemblage  which  is  completed  by  masses  of  brush- 
wood, formed  by  Wild  Roses,  Honeysuckles,  and  Junipers,  whilst 
Bespens,  Polemonium,  Cortusa  Mathioli , magnificent  Primroses,  and 
Larkspurs,  form  a perfect  carpet  of  flowers ; while  the  Water  Buck- 
bean,  with  white  blossoms,  is  the  grace  of  the  marshes.”  He  saw 
also  “ on  the  banks  of  the  Irtisch  great  spaces  entirely  coloured 
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red  by  Epilobium , with  which  were  associated  tall-stemmed  lark- 
spurs ( Delphinium ),  with  blue  flowers,  and  the  fiery-scarlet  Lychnis 
chalcedonicaP 

The  central  region  consists  of  Northern  China  and  Japan.  The 
Magnolias— those  grand-leaved  trees,  with  magnificent  flowers  and 
delicate  aroma,  which  give  such  an  attractive  feature  to  gardens 
where  they  can  be  cultivated — are  natives  of  this  vast  region.  So  is 
the  Camellia,  which  has  been,  as  it  were,  naturalised  in  the  green- 
houses of  Europe,  whose  evergreen,  glossy,  and  persistent  foliage  is 
the  admiration  of  travellers,  and  of  which  we  may  reckon  upwards 
of  700  varieties]  and  the  Tea-plant  ( Camellia  Thea ),  of  whose 
leaves  so  many  millions  of  pounds  are  annually  imported  into 
Europe.  Also  the  Aucuba , with  coriaceous  leaves  and  clustered 
flowers,  so  ornamental  in  our  gardens  and  shrubberies ; Celastrus, 
Hollies,  Spindle-tree,  Lagerstromia,  Spircea,  Elteagnus,  &c. 

The  most  remarkable  trees  and  shrubs  besides  these  are  the 
Palm,  Raphis  flabclliformis ; the  Paper  Mulberry  ( Broussonetia 
papyrifera) ; Osmantkus , whose  flowers  are  employed  to  give  flavour 
to  Tea  leaves ; the  Ebony-tree  ( Diospyros  Kaki),  with  white  flowers, 
and  berries  of  a cherry-red,  and  of  a delicious  flavour ; the  Loquat 
{Eriobotrya  japonica)  ] Salisburia  adiantifolia,  which  is  planted 
round  the  temples;  Yews  ( Taxus  nucifcra  and  vcrticillata ) ; Cypress 
( Cupressus  japonica) ; Junipers;  Thujas;  Oaks  ( Quercus  glabra 
and  glauca) ; Abuts  japonica , Juglans  nigra , and  several  species  of 
Laurels  and  Maples. 

Among  the  cultivated  plants  we  find  Rice;  Wheat;  Barley; 
Oats;  Sorghum  vulgare j Sago  (Cycas  revolufa) ; Taro  ( Caladium  escu- 
/enium) ; Convolvulus  Batatas ; Apple;  Pear;  Quince  ; Plum  ; Apri- 
cot ; Peach  ; Orange ; Radish  ; Cucumber ; Gourds ; Water-Melons  ; 
Anise  ( Pimpinella  Anisum) ; Peas ; Beans  ; Hemp  ; and  Cotton 
( Gossypium  herbaceum ) — a remarkable  mingling  of  vegetable  produc- 
tions," which  transports  us  at  one  moment  from  Asia  to  Europe,  and 
at  the  next  from  America  to  Asia.  We  might  dwell  upon  a crowd  of 
ornamental  plants,  many  of  which  are  now  well  known  in  Europe, 
as  the  Glycine , the  Lily  of  Japan,  Tiger  Lily,  and  Chinese  Primrose. 

The  Southern  region  of  Asia  comprehends  the  two  Indian 
peninsulas.  Here  non-tropical  species  disappear,  or  only  present 
themselves  very  rarely.  Tropical  families  become  more  numerous; 
the  trees  cease  to  lose  their  leaves ; ligneous  species  are  more 
numerous  than  without  the  tropics ; the  flowers  are  larger,  more 
magnificent;  climbing,  creeping,  and  parasitic  plants  increase  in 
number  and  size.  India  may  be  considered  the  true  country  of 
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aromatic  plants.  Nor  is  the  rich  soil  less  fruitful  in  the  production 
of  suitable  timber  for  constructive  purposes. 

Among  the  most  abundant  arborescent  plants  in  this  botanical 
region  are  Botnbax  s Sapindus s Mimosa j Acacia  j Cassiaj  Janibosa  j 
Gardenia j Ebony  ( Diospyros  Ebaius)  has  been  celebrated  for  its 
black-coloured,  solid  wood  from  the  most  ancient  times;  Bignonia s 
Teak  ( Tectona  grandis)  is  a magnificent  tree,  which  furnishes  timber 
well  adapted  for  building  purposes  from  its  great  endurance; 
Isonandra  Gutta  produces  gutta-percha j Laurels  have  an  aromatic 
bark ; the  Nutmeg-tree  (Myrisiica)  produces  seeds  which  are 
employed  as  spice ; Figs  (Ficus  religiosa,  indica,  elastica) ; Palms, 
such  as  the  Borassus  (Borassus  flabelliformis ),  with  magnificent  large 
fan-like  leaves ; Sagus,  whose  soft  pulp  yields  sago,  a farinaceous 
product  very  rich  in  starch ; Calamus,  whose  twining  and  creeping 
stem  is  sometimes  upwards  of  500  feet  in  length,  of  one  uniform 
thickness,  and  of  which  the  canes  used  in  Europe  are  made ; Areca 
( Areca  Catechu),  the  nut  of  which  is  a favourite  masticatory  with  the 
natives;  Corypha  umbraculifera,  the  trunk  of  which,  sometimes 
reaching  the  height  of  sixty  or  seventy  feet,  is  crowned  with  an 
ample  tuft  of  leaves  spread  out  in  umbrella  form,  covering  a space 
of  eighteen  feet ; Draccena ; Screw-pines  (Pandanus) ; last  but  not 
least  the  Bamboo. 

If  we  throw  a glance,  moreover,  at  the  plants  under  cultivation, 
we  find  them  equally  important Rice ; Earth-nut;  Sorghum  j 
Indian  Corn  ; the  Cocoa-nut,  the  elegant  and  useful  tree  which  gives 
to  man  almost  all  the  necessaries  of  life,  supplying  him  at  once  with 
shelter,  food,  light,  heat,  and  clothing ; the  Clove-tree  (Caryophyllus 
aromaticus),  the  unopened  flower  of  which  is  the  well-known  clove ; 
Pepper  (Piper  nigrum),  the  fruit  of  which,  gathered  before  maturity, 
has  been  constantly  brought  to  Europe  since  the  expedition  of 
Alexander  the  Great ; and  the  Betel  (Chavica  Betel),  with  bitter  and 
aromatic  leaves,  in  which  the  Southern  Asiatics  enclose  a few  slices 
of  the  Areca-nut,  which  they  chew  ; the  Tamarind  (Tamarindus 
indica),  a magnificent  tree,  the  fruit  of  which  encloses  a pulp  of  acid 
flavour ; the  Mango  (Mangifera  indica),  whose  much-vaunted  fruit 
has  a sweet  and  richly-perfumed  flavour  accompanied  with  a grateful 
acidity  ; the  Mangosteen  (Garcinia  Mangostana),  whose  berry 
encloses,  under  a bitter  and  astringent  epicarp,  a delicious  pulp;  the 
Banana,  whose  yellow-clustered  fruit,  each  six  or  eight  inches  long, 
furnishes  a very  nourishing  food  ; the  Rose  Apple  (Jambosa  vulgaris)-, 
the  Guava  (Psidium  pomiferum),  with  yellow  fruit  of  the  size  of  a 
Pear;  Oranges;  Water-Melons;  Sugar-cane;  and  Coffee. 


Landscape  of  an  Indian  Forest. 
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We  have  attempted  in  Plate  XX.  to  give  an  ideal  representation 
of  the  principal  species  of  vegetables  belonging  to  the  botanical 
region  which  we  have  just  described.  Some  rustic  species  are 
figured  in  the  foreground.  On  the  left  a Corypha , surmounted  by 
Arettga  saccharifera  and  a group  of  Bamboos.  'Towards  the  centre, 
but  still  on  the  left,  and  near  the  trunk  of  a great  Sandal-wood  tree, 
is  a Sago  Palm  ( Sagus ).  In  the  middle  distance  is  the  Areca  Palm, 
its  stem  inclined  and  surrounded  by  embracing  Lianes.  On  the 
right  is  the  Borassus ; close  by  is  the  Banana ; both  are  in  the  shade 
of  a large  Mango-tree.  To  the  left  of  this  is  a Cinnamon  and  Gutta- 
percha tree  backed  by  a lofty  Cocoa-nut. 

The  plants  cultivated  in  the  background  are  Pepper  {Piper)  ; the 
Camphor-tree  {Camphora  officinarum ),  behind  tire  Cocoa-nut,  and 
in  the  distance  the  Nutmeg  and  the  Clove-tree,  near  a row  of  Bam- 
boos and  Rotangs. 

Africa. 

Africa,  like  Asia,  presents  three  very  distinct  regions  1st,  the 
Northern,  which  comprehends  the  Mediterranean  littoral,  and  the 
Sahara;  2nd,  the  Central,  which  is  tropical ; 3rd,  the  Southern,  which 
includes  the  Cape  of  Good  Hope. 

The  Mediterranean  region,  by  which  we  mean  the  African  littoral 
bathed  by  the  Mediterranean,  includes  Algeria  from  the  northern 
slopes  of  the  Atlas  to  the  sea,  and  the  Delta  of  the  Nile.  This  part 
of  Africa  represents,  in  many  respects,  a vegetation  analogous  to  that 
of  South  Europe.  In  the  mountain  region  of  North  Africa  all  the 
plants  of  Central  Europe  may  be  cultivated  with  advantage.  The 
Vine  prospers  in  the  neighbourhood  of  Tlemcen,  Milianah,  Mascara, 
and  Medeah,  where  the  colonists  and  even  the  natives  have  under- 
taken its  cultivation.  The  Olive,  so  generally  spread  over  North 
Africa,  constitutes  one  of  the  chief  sources  of  wealth  to  the  Kabyle 
tribes.  The  Cork-tree  forms  immense  forests  in  the  lower  mountain 
region  of  the  littoral  : in  the  province  of  Constantine,  gathering  the 
cork  has  become  an  important  trade  since  its  conquest  by  France. 
With  respect  to  the  Sahara,  M.  Cosson,  a traveller  and  botanist,  thus 
expresses  himself : — 

“ Northern  Africa  is  especially  characterised  by  the  extreme 
rarity  of  rains,  the  dryness  of  the  atmosphere,  and  the  extremes  of 
temperature ; the  absence  of  great  ranges  of  mountains  and  of 
permanent  water-courses  gives  an  aspect  quite  special  to  this  desert- 
like  vegetation.  The  number  of  species  growing  spontaneously  does 
not  exceed  500.  The  greater  number  of  these  are  perennials, 
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which  grow  in  tufts,  and  have  a dry  and  sterile  aspect,  giving  them  a 
characteristic  rugged  and  hard  appearance.  The  families  represented 
in  the  Algerian  Sahara  in  greatest  number  are  Composites,  Graminacea , 
L eg  i wit  nos c? , Crucifer cb^  and  Cheuopodicicece . Among  the  ligneous 

species  are  Tamarisks,  a genus  of  elegant  flowering  shrubs,  and  the 
Pistacia  atlantica.  1 he  Date-tree  is,  however,  the  chief  source  of 
wealth  in  the  gardens  of  the  oases.  This  tree  is  cultivated,  not 
alone  for  the  abundance  and  variety  of  its  products,  but  also  for  its 
shade,  which  secures  other  cultivated  plants  from  the  violence  of  the 
winds,  and  maintains  in  the  soil  the  moisture  required  for  the 
cultivation  of  other  crops. 

“ Besides  the  Date,  an  oasis  generally  presents  an  abundant  crop 
of  Figs,  Pomegranates,  Apricots,  frequently  the  Vine.  The  Peach, 
the  Quince,  the  Pear,  and  the  Apple,  are  planted  in  gardens,  and 
in  the  oases  the  Citron,  the  Orange-tree,  Olives,  Barley,  more  rarely 
still,  Wheat,  are  cultivated  in  the  irrigated  lands  of  the  neighbourhood, 
and  in  the  intervals  between  the  Date  plantations.  Onions,  Beans, 
Carrots,  Turnips,  and  Cabbages,  occupy  a large  place  among  the 
plants  cultivated.  Pimento  is  also  largely  cultivated  for  the  stimu- 
lating properties  of  its  fruit,  which  render  it  a favourite  condiment 
with  the  Arabs.  The  Egg-plant,  and  the  Tomato,  are  cultivated  in 
some  gardens  for  their  fruit.  Numberless  species  of  Cucurbitacea  are 
also  sown  in  the  gardens  in  summer,  and  sometimes  attain  a great 
size.  The  Gombo  ( Hibiscus  esculentus)  is  cultivated  here  and  there 
by  the  negroes  for  its  mucilaginous  fruit.  The  industrial  and  fodder 
plants  are  principally  Hemp,  represented  by  a dwarf  variety 
(Haschich),  which  is  not  employed  as  a textile  plant,  but  its  ex- 
tremities are  smoked  by  some  of  the  less  fervent  Mussulmen. 
Tobacco  is  also  cultivated.  Henna  ( Lawsonia  inermis),  the  leaves 
of  which  have  been  employed  in  dyeing  a black  colour,  scarcely  exists 
except  in  the  oasis  of  Ziban.” 

The  central  region  is  only  very  imperfectly  known,  in  consequence 
of  the  terribly  insalubrious  nature  of  its  coast.  The  same  forms  of 
vegetation,  however,  prevail  there  which  are  found  in  other  tropical 
regions.  We  may  remark  here  that  the  plants,  which  are  usually 
herbaceous  in  countries  without  the  tropics,  become  ligneous  in  these 
regions.  This  is  the  case  with  plants  of  the  families  Kubiaceee , and 
Malvacece.  We  note  here  also  the  almost  entire  disappearance  of 
Cruciferie  and  Caryophyllacea.  The  prevailing  families  are  Legu- 
tninosce,  Terebinthacece , Malvacece,  Rubiacece,  Acanthacea,  Cappari- 
dacece , and  Anonacece.  If  we  take  a glance  at  prevailing  vegetation 
proper  to  this  region  of  Africa,  we  find  upon  the  humid  coasts 
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impenetrable  forests  formed  of  Mangroves  (. Rhizophora  Mangle),  and 
Avicennia  tomcntosa,  Musa , Carina,  Amomum,  Pandanacece,  gigantic 
Mahiacea  (such  as  the  Baobab),  Bromeliacear,  Aroulctz.  Aloes  (Aloe 
socotrind ) furnishes  the  aloes  of  medicine  ; and  several  fleshy 
Euphorbias  impress  their  strange  characteristics  upon  the  vigorous 

vegetation  of  this  region.  . . 

" It  would  be  depriving  African  vegetation  of  its  richest  ornament 
not  to  mention  its  admirable  Palms.  At  their  head  stands  the  Oil 
Palm  (Elceis  guineensis ),  the  fruit  of  which,  of  the  size  of  an  Olive, 
contains  so  much  oil  that  the  liquid  flows  out  when  it  is  piessei 
between  the  fingers.  The  seed  contains  a sort  of  butter.  1 he  sap 
of  this  precious  tree  yields  an  excellent  wine  ; its  leaves  prove 
excellent  food  for  sheep  and  goats.  But  the  true  palm  wine  is  pro- 
duced from  Raphia  vinifera.  Another  remarkable  member  of  this 
elegant  family  is  lodoicca  Seychettarum,  the  fruit  of  which  is  larger 
than  a man’s  head,  and  weighs  upwards  of  twenty  pounds;  it 
sometimes  floats  as  far  as  the  coast  of  India.  It  is  a fact  worthy  of 
remark  that  in  this  region  very  few  Ferns  or  Orchids  are  observed, 
and  yet  these  groups  of  plants  are  extremely  numerous  in  other 

tropical  countries.  t . , . 

Among  the  exotic  vegetables  which  are  successfully  cultivated  in 
Central  Africa  we  may  reckon  Maize  ; Rice ; Sorghum  j Indian  Com  ; 
Manioc ; Caladium  esculentum,  belonging  to  the  family  of  the  Araceas , 
the  rhizome  and  leaves  of  which  are  alimentary  ; the  Banana  ; the 
Mango  ; the  Papaw-tree  ( Carica  Papaya ),  the  fruit  of  which,  about  the 
size  of  a small  melon,  is  eaten  either  raw  or  cooked,  and  the  pulp 
mixed  with  sugar,  forms  a delicious  marmalade  ; the  I ine  Apple ; 
Figs  ; Coffee ; Sugar-cane ; Ginger ; various  species  of  Doliclios ; the 
Earth-nut;  Cotton  ; Tobacco;  and  the  Tamarind.  Plate  XXI., 
which  represents  an  Abyssinian  village,  will  give  some  idea  of  the 
vegetation  of  equatorial  Africa.  Alongside  the  lofty  Palms  and 
Baobabs  ( Adansonia ) we. see  the  arrangements  for  cultivating  Rice. 

The  Southern  region  of  the  Cape  of  Good  Hope  is  the  country  of 
the  species  of  Protea , Pelargonium,  Epacridacea,  Oxa/is,  and  Ixia, 
which  decorate  our  hothouses  and  parterres.  No  other  country  can 
compare  with  this  region  for  the  prodigious  abundance  and  dimen- 
sions of  its  Heaths.  "While  the  plains  of  Europe,  the  Alps  included, 
scarcely  yield  a dozen  species,  at  the  Cape  there  are  many  hundreds. 
They  attain  sometimes  the  height  of  fifteen  or  sixteen  feet.  Their 
leaves  are  small,  inconspicuous,  and  acicular ; but  their  flowers  are 
large,  and  the  colours  which  decorate  them  brilliant  in  the  extreme, 
varying  from  the  softest  shades  to  dazzling. 
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1 lie  Flora  of  this  region  is  rich  in  vegetable  forms,  but  it  is  by  no 
means  smiling  in  its  aspect.  We  find  no  true  forests,  grand  mid 

the  1 k W 10  C rCgl0n  ; there  are  few  seeping  plants,  but,  on 
die  other  hand,  there  are  many  succulents.  The  most  characteristic 

, ”,I  ieS  ar^  the  Re^acea,  Irtdacece,  Protcaccce,  Ericacca , Maembry- 
anthacece,  Rutaceee. , Geraniacece,  Oxalidacece,  and  Polygalacea.  Among 
the  characteristic  genera  we  may  mention  the  fxtdy  Gladiolus,  with 
their  sword-shaped  leaves  and  parti-coloured  flowers ; Strelitzia,  so 
remarkable  for  their  inflorescence,  and  for  their  blue  and  yellow 
flowers;  Protea , so  named  for  their  diversity  of  appearance:  Leuca- 
of  winch  one  species,  L.  argenteum  (the  Silver-tree),  rises  to 
t e height  of  from  thirty  to  forty  feet,  its  branches  bearing  lanceolate 
leaves,  silky  and  silvery;  Helichrysum  and  Gnaphalium , corymbiferous 
composites,  better  known  as  Immortelles-,  Mesembryanthemum  orlce- 
p ants ; Stapclia,  leafless  Asclepiads,  with  angular  fleshy  stem  and 
showy  flowers  but  somewhat  foetid  odour ; Phylica,  a genus  of  Rham- 
nads  somewhat  resembling  Heaths,  with  abundant  evergreen  foliage 
and  small  cottony  heads  of  white  flowers ; Pelargonium , of  which  an 
infinite  variety  of  forms,  the  result  of  culture,  are  known  ; Oxalis,  the 
evergreen  Sparmatmia,  whose  white  flowers,  stamens  with  purple 
filaments  and  irritable  anthers,  are  so  ornamental  in  orangeries.  It  is 
upon  the  sandy  coast  of  this  curious  botanical  region  that  the  species 
of  Stapelia , Jridacece,  Mesembryanthemum , and  Diosma  abound.  The 
Heaths  and  Crassulas  grow  upon  the  slopes  of  the  mountains. 

The  cultivated  plants  are  the  Cereals,  most  of  the  fruits  and 
vegetables  of  Europe,  the  Sorghum  of  Caftreland,  Yam,  Banana, 

I amannd,  and  Guava. 


America. 

\ egetation  is  richer  and  more  varied  in  America  than  in  any 
other  part  of  the  globe.  Beginning  with  North  America,  we  find  its 
Polar  vegetation  quite  analogous  to  that  of  Europe  and  Asia  under 
the  same  latitudes.  The  Willow,  Birch,  and  Poplar,  exposed  to  the 
persistent  action  of  the  cold,  become  stunted  bushes  ; and  Saxifrages, 
Mosses,  and  Lichens  prevail. 

. Without  dwelling  on  the  Arctic  regions,  then,  we  may  divide  this 
immense  country  into  two  regions  ; one  of  which,  descending  as  far 
as  36°,  may  be  called  the  Northern  region  ; the  other,  compre- 
hended between  36°  and  30°  of  latitude,  will  constitute  the  Southern 
region. 

i he  Northern  region  well  deserves  to  be  called  the  region  of 
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Aster  and  Solidago ; those  beautiful  composites  abound  there  with  Lia- 
tr/s,  Rtidbeckia , and  Ga/ardia,  of  the  same  family.  (Enothera,  C/arkia, 
Andromeda,  and  Kalmta,  charming  ornamental  plants,  well  known  in 
our  flower  gardens,  likewise  characterise  this  vegetable  zone.  Amongst 
the  most  abundant  arborescent  species,  we  may  mention  numerous 
species  of  Pine,  Fir,  Larch,  Thuja,  Juniper;  no  less  than  twenty- 
seven  species  of  Willow ; twenty-five  of  Oak,  Beeches,  Chestnuts, 
Elms,  Hornbeams,  Alders,  Birches,  Poplars,  and  Ashes.  With  these  are 
mingled  the  American  Plane ; Ltquidambar,  the  trunk  and  branches  of 
which  furnish  juices  used  in  medicine  ; the  Tulip-tree,  with  singularly 
truncate  leaves,  and  large,  spreading,  solitary,  yellowish  flowers; 
different  species  of  Maple,  Lime,  Robinia,  and  Walnut.  Together 
with  these  numerous  and  varied  arborescent  species,  which  attain 
considerable  dimensions,  grow  the  Alyrica  cerifera,  which  furnishes 
an  abundant  wax  drawn  from  the  fruit  by  boiling ; the  Currant 
(Rtbes),  with  coloured  and  ornamental  flowers  in  great  varieties  of 
red,  yellow,  and  white;  the  elegant  Andromeda,  Azalea,  Rhodo- 
dendron, and  Spircea,  present  themselves  in  endless  varieties- 
Sumacs,  a species  of  which  ( Rhus  toxicodendron'),  with  greenish 
yellow  flowers,  contains  a juice  so  acrid  that  contact  with  it  pro- 
duces blisters  and  erysipelas,  and  is  a dangerous  poison ; Ceanothus, 
Hollies,  and  Buckthorns. 

In  the  Southern  region  the  vegetation  somewhat  resembles  that 
of  the  tropics,  being  a transition  between  that  of  the  temperate  and 
torrid  zones.  Walnuts,  Elms,  Chestnuts,  and  Oaks  are  found  there 
and  with  them  three  species  of  Palms,  one  of  which  is  Chamcerops 
Palmetto;  species  of  Yucca;  of  Zamia,  among  the  Cycadeacece;  Passt- 
dora;  of  woody  twining  plants,  such  as  Bignonia  sapindus ; Cactuses 
and  Laurels  Lastly,  by  the  side  of  Tulip-trees,  Pavia,  and  Robinia, 
grow  magnificent  species  of  Magnolia,  of  which  this  is  the  true  domain! 

1 he  vegetation  of  this  region  is  thus  remarkable  in  its  variety.  The 
Sugar-cane,  Indigo,  Cotton,  and  Tobacco  cover  the  cultivated  plains 
In  Missouri,  Texas,  Arkansas,  and  Mexico,  the  great  colony  of  the 
Cactuses  raise  their  lofty  stems.  In  this  region  Cactus,  Opuntia 
Cereus  Echinoeactus,  and  Melocadus,  raise  their  oddly-branching  stems 
and  clustering  flowers,  the  most  remarkable  of  all  doubtless  being 
Cereus  giganteus.  It  inhabits  the  wildest  and  most  inaccessible 
regions,  requiring  little  or  no  soil  to  attain  a prodigious  development. 

Jt  has  at  first  the  appearance  of  an  enormous  tomahawk.  Thence  rises 
a column,  three  yards  high,  which  branches  off  and  assumes  the  shape 
?W^!mmTe  ^ekabrum  the  he'Sht  of  which  may  be  twelve  or 

thirteen  yards.  Pi.ate  XXII.  is  a representation  of  several  Cactuses 
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belonging  to  this  region,  from  an  original  drawing  by  M.  Bende,  a 
French  traveller  in  this  country.  Mexico,  according  to  the  reports  of 
botanists,  may  be  divided  into  three  regions  of  altitude.  The  first 
extends  from  the  valleys  as  far  as  the  Oak  forests — this  is  the  region 
of  Palms,  Cotton,  Indigo,  Sugar-cane,  Coffee,  and  tropical  fruits. 
The  second,  situated  at  an  elevation  of  from  3,500  to  9,000  feet 
above  the  sea,  is  the  temperate  region.  It  stretches  from  the  Oak 
forests  to  the  forests  of  Conifci'ce.  At  this  height  the  temperature  is 
still  sufficient  to  ripen  some  tropical  fruits.  The  third,  or  cold  region, 
occupies  a space  comprehended  between  tire  Conifers  and  perpetual 
snow.  In  many  places  it  possesses  a climate  under  which  Pear,  Apple, 
and  Cherry  trees,  and  the  Potato, can  still  grow.  In  ascending  from  the 
foot  of  Orizaba,  one  sees  successively  appear  and  disappear  Mimosa , 
Acacia , Cotton,  Convolvulus , Btgnonia , Oaks,  Palms,  Bananas,  Myrtles, 
Laurels,  Tcrebinthacea , Tree-ferns,  Magnolia , Arborescent  Composites, 
Plane,  Storax , Apples,  Pears,  Cherries,  Apricots,  Pomegranates, 
Lemon  and  Orange  trees,  Orchids,  Fuchsia , and  Cactus. 

In  the  plains  of  Venezuela,  known  under  the  name  of  Llanos, 
over  which  we  propose  to  conduct  the  reader,  we  shall  find  in 
Alexander  von  Humboldt  a faithful  and  eloquent  guide  to  the  vege- 
tation. “ We  entered,”  he  says,  “ into  the  basin  of  the  Llanos,  in  the 
Mesa  de  Paja.  The  sun  was  nearly  at  its  zenith ; the  earth,  wherever 
it  was  sterile  and  destitute  of  vegetation,  had  a temperature  of  1180 
to  1220  Fahrenheit ; not  a breath  of  wind  was  felt  as  we  rode  upon 
our  mules.  Nevertheless,  in  the  midst  of  this  apparent  calm,  whirl- 
winds of  dust  rose  unceasingly,  driven  by  little  currents  of  air,  which 
only  skimmed  the  surface  of  the  soil,  and  were  produced  by  the 
difference  of  temperature  between  the  naked  sandy  places  and  those 
covered  with  vegetation ; they  rendered  the  heat  of  the  air  still  more 
suffocating.”  Through  this  atmosphere  of  quartz  grains  and  banks 
of  vapour,  rendering  the  horizon  sometimes  waving  and  sinuous, 
sometimes  striate,  continues  the  learned  traveller,  “ I saw  naked 
trunks  of  Palm-trees,  destitute  even  of  their  crowning  tuft  of  verdure. 
The  trunks  appeared  in  the  distance  like  the  masts  of  ships  on  the 
horizon.  There  is  something  imposing,  but  sad  and  melancholy,  in 
the  uniform  appearance  of  these  steppes.  Everything  appears  im- 
movable; only  the  shadow  of  a little  cloud,  which  traverses  the  zenith, 
announcing  the  approach  of  the  rainy  season,  is  projected  upon  the 
savannah.  The  steppes  are  principally  covered  with  grass-like 
plants,  such  as  Kyllingia , Ccnchrus , and  P aspalum.  With  these  we 
find  a few  dicotyledonous  plants,  such  as  Turnera;  some  Malvacece , 
and,  what  is  very  remarkable,  species  of  Mimosa , with  leaves  quite 
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sensitive'  to  the  touch,  which  the  Spaniards  call  Dornuderas.  The 
same  race  of  cows  which  in  Spain  fatten  upon  sainfoin  and  clover, 
here  find  excellent  nourishment  in  the  herbaceous  sensitive  plants. 
The  pasturage  is  richest,  not  only  near  rivers  subject  to  inundations, 
but  also  where  the  trunks  of  the  Palm-trees  are  the  most  crowded, 
which  cannot  be  attributable  to  the  shelter  and  protection  which  they 
have  from  the  sun’s  rays,  since  the  Palm  of  the  Llanos  ( Corypha 
tectorum)  has  only  a very  few  corrugated  and  palmate  leaves,  like  those 
of  Chamcerops,  and  the  lower  are  always  parched  and  dried  up. 
Besides  the  isolated  trunks  of  Palms  we  also  find,  here  and  there,  in 
the  Llanos,  groups  of  Palms,  in  which  the  Corypha  mingles  with  a 
tree  of  the  family  of  Proteacea — a new  species  of  Rhopala , with  hard 
and  resonant  leaves.  In  the  Llanos  of  Caraccas,  the  Corypha  extends 
from  the  Mesa  de  Paja  to  Guayaval.  More  to  the  north  and  north- 
west it  is  replaced  by  another  species  of  the  same  genus,  with  leaves 
equally  palmate,  but  much  larger.  To  the  south  of  Guayaval  other 
Palms  predominate,  chiefly  the  pinnate-leaved  Piritu  ( Guilielma 
spedosa)  and  the  Mauri tia  Jiexuosa , the  Sago-tree  of  America,  which 
supplies  farinaceous  food,  good  wine,  thread  to  weave  into  hammocks, 
clothes,  and  baskets ; its  fruit,  in  shape  resembling  pine-cones,  being 
covered  with  scales,  like  those  of  Calamus  (Rotang),  with  something 
of  the  taste  of  an  apple.  The  Guaranes,  whose  very  existence,  so  to 
speak,  depends  on  the  Murichi  Palm,  obtain  an  acid  and  very 
refreshing  fermented  liquor  from  it.  This  Palm  has  large,  shiny, 
corrugated,  and  fan-like  leaves,  maintaining  a most  beautiful  verdure 
in  times  of  the  greatest  drought.  The  sight  of  it  alone  in  the  Llanos 
produces  an  agreeable  and  refreshing  sensation ; and  the  Murichi, 
laden  with  its  scaly  fruit,  contrasts  singularly  with  the  sad  aspect  of 
the  Palm  of  Cobija,  the  leaves  of  which  are  always  grey  and  covered 
with  dust.” 

As  we  ascend  from  the  low  country  of  Central  America  towards 
the  high  craters  of  the  Cordilleras,  whirlwinds  of  snow  and  hail  succeed, 
each  day,  and  for  several  hours,  to  the  hot  rays  of  the  sun.  If  we 
ascend  the  Andes,  between  20°  south  latitude  and  50  north,  at  a 
height  of  from  5,000  to  10,000  feet  above  the  sea  level,  we  shall  find 
extra-tropical  forms  of  vegetation  become  more  abundant : Grami- 
nacea  ; some  Amentacea — such  as  the  Oaks,  Willows;  Labiates; 
Ericacca;  numerous  Composites;  Caprifoliacca;  Umbdlifcra;  Rosacea. ; 
Crucifera;  and  Ranuticulacca.  Tropical  plants,  on  the  contrary, 
disappear,  or  become  very  rare;  but  still,  isolated  species  of  Palms, 
Pepper-plants,  Cactacea,  Passion-flowers,  and  Melastomacea  are  found 
at  considerable  heights.  Among  the  most  abundant  ligneous  species 
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are  the  Ceroxylon  andicola,  the  highest  of  all  the  Palms,  which  reaches 
the  height  of  200  feet,  and  produces  a wax  which  exudes  from  its 
leaves,  and  from  the  base  of  their  petioles ; Willow  and  Humboldt’s 
Oak ; several  species  of  Cinchona , which  here  reign  supreme ; a few 
Hollies,  and  species  of  Andromeda.  Vegetables  cultivated  between 
the  tropics,  in  Mexico,  and  as  far  south  as  the  river  Amazon,  dis- 
appear almost  entirely  here;  but  Maize  and  Coffee,  the  Cereals 
and  European  fruits,  are  cultivated  in  these  regions;  Potatoes; 
Cfienopodium  Quinoa,  the  seeds  of  which,  when  boiled,  serve  as  food 
for  the  inhabitants  of  the  mountains. 

If  we  ascend  to  the  height  of  10,000  feet  above  the  sea  on  the 
Andes,  and  in  the  same  latitude,  tropical  forms  of  vegetation  almost 
entirely  disappear.  Those,  on  the  contrary,  which  characterise 
temperate  climates,  and  even  the  Polar  regions,  become  abundant 
Large  trees  are  no  longer  seen.  Alders ; Bilberries ; Currants ; 
Escallonia , with  bitter  and  tonic  leaves,  of  which  this  is  the  home ; 
Hollies  and  Drytnis,  are  bushes  belonging  to  these  regions,  as  well  as 
the  curious  Calceolarias,  with  shoe-shaped  corolla,  the  seeds  of  which 
have  supplied  horticulture  with  an  infinite  number  of  varieties. 
Amongst  the  characteristic  families  we  also  find  Umbelliferce , Caryo- 
phyllacece , Crucifem , Cyperacece , Mosses,  and  Lichens.  Returning  tq 
more  circumscribed  botanical  districts,  the  climate  of  Caraccas 
has  often  been  called  one  of  perpetual  spring.  A more  delicious 
temperature  cannot  be  conceived.  During  the  day  it  ranges  between 
6o°  and  68°  Fahr.,  and  in  the  night  between  6o°  and  64°,  at  once 
favourable  to  the  growth  of  the  Banana,  the  Orange,  Coffee,  the 
Apple,  Apricot,  and  Wheat. 

We  must  not  quit  these  regions  without  mentioning  two  benefi- 
cent trees — the  Theobroma  Cacao  and  the  Cow-tree,  Brositnum 
Galactodendron.  The  roasted  and  crushed  seeds  of  Theobroma 

Cacao,  with  the  addition  of  sugar,  make  chocolate.  Humboldt 
gives  the  following  account  of  the  Cow-tree,  which  has  the  habit 
of  Chrysophyllnm  Cainito : — “ The  fruit  is  rather  fleshy,  con- 
sisting of  one,  sometimes  two  nuts.  When  incisions  are  made  in 
the  trunk  an  abundance  of  thick  glutinous  milk  flows,  which  is 
without  any  acidity.  This  substance  exhales  a very  agreeable 
balsam-like  odour.  It  was  presented  to  us  in  the  fruit  of  the 
Calabash-tree.  We  drank  considerable  quantities  of  it  in  the 
evening  before  going  to  bed,  and  again  early  in  the  morning,  without 
experiencing  any  injurious  effects.  Negroes  and  free  people  who 
work  in  the  plantations  drink  of  it,  and  soak  their  maize  or  manioc 
bread  in  it.  The  master  of  the  farm  assured  us  that  the  slaves 
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fattened  visibly  during  the  season  when  the  Palo  de  Vacca  furnishes 
them  with  most  milk.  Upon  the  arid  flank  of  a rock,  adds  Von 
Humboldt,  “ there  grows  a tree  whose  leaves  are  dry  and  coriaceous, 
its  great  ligneous  roots  almost  piercing  the  stone.  During  many 
months  of  the  year  not  a shower  waters  its  foliage,  the  branches 
appear  dry  and  dead  ; but  when  the  trunk  is  pierced  a sweet  and 
nourishing  milk  follows  the  incision.'’ 

In  order  to  penetrate  to  the  heart  of  the  vegetation  of  Brazil,  the 
region  of  Palms  and  Melastomacea,  the  land  of  promise  to  the 
naturalists,  we  shall  take  as  our  guide  Martins  and  Auguste  de 
Saint-Hilaire,  who  have  written  with  much  exactness  on  the  vegetable 
wonders  displayed  in  the  Brazilian  forests.  I heir  aspect  v aries 
according  to  the  nature  of  the  soil,  and  the  distribution  of  water 
traversing  them.  If  these  forests  are  not  the  seat  ol  a constant 
supply  of  moisture,  or  if  the  moisture  is  only  renewed  by  periodical 
rains,  the  drought  stops  the  vegetation,  and  it  becomes  intermittent, 
as  in  European  climates.  This  is  the  case  in  the  Catingas.  1 he 
vegetation  of  the  untrodden  forests,  on  the  contrary,  of  which  Saint- 
Hilaire  gives  an  eloquent  picture,  is  the  reverse  of  this  ; excited  by 
the  ceaseless  action  of  the  two  agents,  humidity  and  heat,  the 
vegetation  of  the  virgin  forests  remains  in  a state  of  continual 
activity.  The  winter  is  only  distinguished  from  the  summer  by  a 
shade  of  colour  in  the  verdure  of  the  foliage  ; and  if  some  of  the 
tTees  lose  their  leaves,  it  is  to  assume  immediately  a new  appearance. 
“ When  a European  arrives  in  America,  and  sees  from  a distance 
the  untrodden  forests  for  the  first  time,  he  is  astonished  not  to  see  the 
singular  forms  which  he  admired  in  European  hothouses,  but  which  are 
here  mingled  in  masses  and  lost.  And  he  is  astonished  at  the  little 
difference  in  the  outline  of  the  forests  between  those  of  his  own 
country  and  those  of  the  New  World,  and  he  is  only  struck  with  the 
proportions  and  the  deep  green  colour  of  the  leaves,  which,  under 
the  most  brilliant  sky  imaginable,  impart  a grave  and  severe  aspect 
to  the  landscape.  In  order  to  appreciate  all  the  beauties  of  a 
tropical  forest  we  must  plunge  into  retreats  as  old  as  the  world. 
Nothing  there  reminds  us  of  the  fatiguing  monotony  of  our  Oak  and 
Fir  forests  ; each  tree  has  a bearing  peculiar  to  itself.  Each  has  its 
own  foliage,  and  often  its  own  peculiar  shade  of  verdure.  Gigantic 
specimens  of  vegetation,  each  belonging  to  different,  sometimes  to 
remote  families,  mingle  their  branches  and  blend  their  foliage.  Five- 
leaved Bignoniacea  grow  beside  Ccesalpinia,  and  the  golden  leaves 
of  Cassia  spread  themselves  in  falling  upon  Arborescent  Ferns. 
Myrtles  and  Eugenia , with  their  thousand-times-divided  branches, 
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are  finely  contrasted  with  the  elegant  simplicity  of  the  Palms  • 
Cecropia  spreads  its  broad  leaves  and  branches,  which  resemble* 
immense  candelabra,  among  the  delicate  foliage  of  Mimosa.  There 
are  trees  with  perfectly  smooth  bark,  others  are  defended  by  prickly 
spines  ; and  the  enormous  trunk  of  a species  of  Wild  Fig  spreads 
itself  out  with  sloping  plates,  which  seem  to  support  it  like  so  many 
arched  buttresses.  The  obscure  flowers  of  our  Beeches  and  Oaks 
only  attract  the  attention  of  naturalists  ; but  in  the  forests  of  South 
America  gigantic  trees  often  display  the  most  brilliant  colours  in 
their  corolla.  Long  golden  clusters  hang  from  the  branches  of  the 
Cassia.  Vochysia  erect  a thyrsus  of  odd-shaped  flowers.  Yellow 
and  sometimes  purple  corollas,  longer  than  those  of  our  Digitalis, 
cover  in  profusion  the  species  of  Trumpet-flowered  Bignonia ; and 
Chorisia  is  decked  with  flowers  which  resemble  our  Lily  in  shape, 
and  remind  us  of  Alstromeria  from  the  mixture  of  colours  they 
present.  Certain  vegetable  forms,  which  assume  at  home  very 
humble  proportions,  present  themselves  with  a floral  pomp  unknown 
in  temperate  climates ; some  Boraginacea  become  shrubs ; many 
Euphorbiacetz  assume  the  proportions  of  majestic  trees,  offering  an 
agreeable  shelter  under  their  thick  umbrageous  foliage.” 

But  it  is  principally  among  the  Graminacecc  that  the  greatest- 
difference  is  observable.  Of  these  there  are  a great  number  which 
attain  no  larger  dimensions  than  our  Bromus , forming  masses  of 
grass  only  distinguished  from  European  species  by  their  stems  being 
more  branchy,  and  the  leaves  larger.  Others  shoot  up  to  the  height 
of  the  forest  tree,  with  a graceful  habit  At  first  they  are  as  upright  as 
a lance,  terminating  in  a point,  with  only  one  leaf,  resembling  a large 
scale,  at  each  internode ; when  these  fall,  a crown  of  short  branches 
spring  from  their  axils,  bearing  the  true  leaves.  The  stems  of  the 
Bamboos  are  thus  decorated  with  verticils  at  regular  intervals.  It  is 
to  the  Lianes  principally  that  tropical  forests  are  indebted  for  their 
picturesque  beauty,  and  these  are  the  source  of  the  most  varied 
effects.  Our  own  Honeysuckle  and  the  Ivy  give  but  a faint  idea  of 
the  appearance  presented  by  the  crowd  of  climbing  and  creeping 
plants  belonging  to  many  different  families.  These  are  Bignoniacece, 
Bauhinia,  Cissus , and  Hippocrateacea,  and  while  they  all  require  a 
support,  they  each  have  notwithstanding  a bearing  peculiar  to  them- 
selves. One  of  those  climbing  parasites  will  encircle  the  trunk  of 
the  largest  trees  to  a prodigious  height,  the  marks  left  by  the  old 
leaves  seeming  in  their  lozenge-shaped  design  to  resemble  the  skin 
of  a serpent.  From  this  parasitic  stem  spring  large  leaves  of  a 
glossy  green,  while  its  lower  parts  give  birth  to  slender  roots,  which 
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descend  again  to  the  earth  straight  as  a plumb-line.  The  tree  which 
bears  the  Spanish  name  of  Cipo-Matador,  “ the  murderous  Liane,”  has 
a trunk  so  slight  that  it  cannot  support  itself  alone,  but  must  find 
support  on  a neighbouring  tree  more  robust  than  itself.  It  presses 
against  its  stem,  aided  by  its  aerial  roots,  which  embrace  it  at  intei 
vals  like  so  many  flexible  osiers,  by  which  it  secures  itself  and  defies 
the  most  terrible  hurricanes.  Some  Lianes  resemble  waving  ribbons, 
others  are  twisted  in  large  spirals,  or  hang  in  festoons,  spreading 
between  the  trees,  and  darting  from  one  to  another,  twining  round 
them,  and  forming  masses  of  stem,  leaves,  and  flowers,  where  the 
observer  often  finds  it  difficult  to  assign  to  each  species  what  belongs 
to  it. 

Thousands  of  different  species  of  shrubs,  Alelastofnacece,  Bora 
ginacece,  Peppers,  and  Acanthacece,  springing  up  round  the  roots  of 
large  trees,  fill  up  the  intervals  left  between  them.  Species  of 
Tillandsia  and  Orchids,  with  flowers  of  strange  and  whimsical  shape, 
make  their  appearance,  and  these  often  serve  as  supports  to  other 
parasites.  Numerous  brooks  generally  run  through  these  forests, 
communicating  their  own  freshness  to  the  forest  vegetation,  present- 
ing to  the  tired  traveller  a delicious  and  limpid  water,  while  the 
banks  of  the  stream  are  carpeted  with  Mosses,  Lycopodiums,  and 
Ferns,  from  the  midst  of  which  spring  Begonias,  with  delicate  and 
succulent  stems,  unequal  leaves,  and  flesh-coloured  flowers.  Platk 
XXIII.  is  a reproduction  of  a celebrated  engraving  published  about 
the  year  1825.  It  represents  the  untrodden  depths  of  a Brazilian 
forest,  from  a picture  by  the  Count  de  Forbin.  Let  us  glance  at  the 
vegetation  of  the  countries  of  the  great  American  continent  situated 
below  the  tropic  of  Capricorn,  which  comprehends  Chili,  La  Plata, 
and  Patagonia.  We  find  two  Palms  in  Chili,  Jitbcca  spectabihs  and 
Ceroxylon  australis.  A magnificent  tree,  Araucaria  imbricata , which 
rises  to  the  height  of  150  feet,  its  verticillate  branches  lying  almost 
horizontally,  and  covered  with  spiny  leaves,  here  forms  immense 
forests.  A few  Gram inacece,  Heaths,  Labiatce,  Utnbelliferce , Fuchsias, 
Loasacece,  Myrtles  and  Laurel-bushes,  but  particularly  ligneous  Com- 
posites, form  the  chief  part  of  the  vegetation. 

The  forests  of  Paraguay,  still  little  known,  situated  along  the  coast 
of  the  Atlantic,  consist  of  ligneous  Composites  and  Ilex  Paraguay  crisis, 
the  Paraguay  tea,  of  which  a large  quantity  is  annually  exported. 

In  the  Argentine  Republic  Auguste  de  Saint-Hilaire  found  only 
500  species  of  plants,  amongst  which  only  fifteen  belonged  to  families 
which  are  not  European. 

When  we  reach  the  south  coast  of  Patagonia  and  the  Falkland 
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Islands,  a few  brown  and  coriaceous  Graminacece  and  Cyperacetc , such 
as  Dactylis  ccespi/osa , Carex  trifida,  Bolax glebaria,  Cardatnint 'glacial is, 
Veronica , Calceolaria , Aster , Opuntnx  Darwinit , Lomaria  magcllanica 
among  the  Tree  Ferns,  a few  Brambles,  thickets  of  Bilberries  and 
Arbutus , include  nearly  the  whole  of  the  vegetation  of  these  desert 
lands,  where  Mosses,  Hepaticas,  and  Lichens  reign  supreme.  We 
now  reach  the  southern  part  of  South  America.  In  the  stormy  region 
of  Terra  del  Fuego  thick  forests  cover  the  mountains,  where  they 
are  sheltered  from  the  wind,  to  the  height  of  1,500  feet  above  the 
level  of  the  sea.  Fagus  betuloides  predominates  there ; then  comes 
F antarctica,  accompanied  by  Barberry  and  Currant  Bushes. 

At  the  Island  of  Hermite,  the  most  southerly  point  of  the 
American  continent,  there  is  still  some  arborescent  vegetation. 
Hooker  there  observed  eighty-four  flowering  plants  and  many 
Cryptogams.  A Fungus  parasitic  on  the  Beech  ( Cyttaria  Gunnii) 
constitutes  there  a principal  aliment  of  the  miserable  inhabitants 
of  these  gloomy  regions. 

Australia. 

The  Australian  Flora  and  Fauna  are  so  different  from  those  ol 
any  other  part  of  the  world,  that  from  the  state  of  our  geological 
knowledge  it  does  not  appear  possible  that  this  part  of  the  world°can 
be  considered  contemporary  with  any  of  the  other  divisions.  The 
study  of  animals  and  plants  of  Oceania  leads  naturalists  to  the  con- 
clusion that  these  countries  belong  to  an  earlier  creation  than  those 
of  the  rest  of  the  earth ; it  seems  to  belong  to  the  tertiary  or 
secondary  epochs.  In  fact,  all  the  Marsupial  animals  belong  to  a 
type  of  mammals  similar  to  those  found  in  the  fossil  state  in 
Jurassic  rocks,  and  the  vegetation  presents  such  anomalies  as  might 
be  expected  in  the  tertiary  period  more  than  in  that  of  our  days.  It 
presents  forms  more  ancient  than  any  other  contemporary  vegetation. 
More  than  nine-tenths  of  the  species  found  between  330  and  350 
south  latitude,  in  Australia,  are  absolutely  limited  to  these  regions. 
Many  constitute  completely  distinct  families;  others  form  families 
which  are  scarcely  represented  in  any  other  part  of  the  globe. 
Those  even  which  belong  to  groups  more  generally  diffused  disguise 
their  natural  affinities  under  forms  isolated  and  unlike  their  congeners. 
The  different  species  of  two  genera,  namely  Eucalyptus  among 
Myrtacece , and  Acacia  among  Leguminosce,  form  perhaps,  from  their 
number  and  dimensions,  one-half  of  the  vegetation  which  covers  the 
country  (Fig.  449).  Their  leaves  are  reduced  to  phyllodes  Neither 
these  phyllodes  nor  the  limb  of  the  real  leaves  are  placed  horizon- 
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tally,  like  those  of  Europe  and  other  parts  of  the  world,  but,  as 
represented  in  the  engraving,  they  are  perpendicular  to  the  surface  of 
the  soil,  so  that  the  light  shining  between  these  vertical  blades  is  not 
arrested,  as  in  the  case  with  our  trees 
and  bushes,  in  which  die  leaves  are 
placed  transversely  one  above  the 
other.  The  effect  produced  by  masses 
of  Australian  verdure  is  thus  entirely 
different  from  that  to  which  we  are  ac- 
customed in  Europe.  The  aspects  of 
these  forests  particularly  struck  the  first 
travellers  who  visited  them,  from  the 
singular  sensation  communicated  to  the 
eye  by  this  mode  of  distributing  light 
and  shade. 

Eucalyptus,  which  occupies  such  a 
large  place  in  Australian  vegetation, 
may  be  said  to  be  the  sacred  tree  with 
the  natives  ; it  shadows  the  tombs  of 
the  savage  inhabitants  of  these  coun- 
tries. Sir  Thomas  Mitchell,  the  traveller 
to  whom  we  owe  the  first  scientific 
description  of  Australia,  has  given  a 
remarkable  picture  of  “ these  groves  of 
death,'’  which  are  daily  becoming  more 
and  more  rare,  and  will  disappear  under 
the  influence  of  European  colonisation. 

He  relates  that  these  groves  mark  the 
centre  of  the  patrimonial  land  of  each 
great  Australian  tribe.  Little  tumuli  of 
grass,  and  sandy  footpaths,  surround 
the  clumps  of  these  funereal  squares, 
over  which  spreads  the  shadow  of  the 
Eucalyptus  and  Xantkorrheea.  If  to 
the  magnificent  Eucalyptus  and  simple- 
leaved Acacia , which  predominate  in  the 

forests  and  give  quite  a special  character  to  the  vegetation,  we  add 
the  XauthorrJuea,  with  its  thick  stem,  long,  narrow,  linear  leaves, 
curved  and  spreading  at  the  summit,  from  the  centre  of  which  rises 
an  elongated  stem,  terminated  by  a spike  of  robust  flowers ; the 
Casuarina , with  long,  pendent,  and  drooping  boughs,  most  delicately 
articulated : Araucaria  cxcclsa , whose  column-like  trunk  and  verti- 
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cillate  branches  rise  to  the  height  of  ninety  or  a hundred  feet : the 
elegant  Epacridacece , with  flowers  so  varied ; a vast  number  of  pretty 
Leguminosae,  which  now  add  to  the  riches  of  our  hothouses ; more 
than  120  terrestrial  Orchidacece , nearly  all  belonging  to  genera 
peculiar  to  Australia,  we  shall  have  an  idea  of  the  vegetation  w’hich 
covers  and  decorates  in  so  original  a way  the  shores  of  New  Holland. 

■ u i e ar8e  stands  of  New  Zealand  almost  correspond  in  latitude 
with  the  zone  which  we  have  been  examining.  These  islands  are  the 
nearest  land  (considering  Van  Diemen’s  Land  as  part  of  Australia), 
and  are  interesting  as  being  the  exact  antipodes  of  Western  Europe, 
and  because  they  repeat  as  it  were  our  Mediterranean  region  on  the 
other  side  of  the  globe.  While  resembling  it  in  climate,  however, 
the  native  vegetation  has  its  own  characteristics.  It  has  some 
teatures  in  common  with  Australia  and  the  tropics,  as  will  appear 
from  the  account  given  of  them  by  Messrs.  Richard  and  Lesson, 
whose  account  we  chiefly  follow. 

In  the  large  island  of  Ika-na-Nawi  there  are  immense  forests  of 
Lianes  and  interlacing  shrubs,  which  render  them  impenetrable.  In 
these  forests  there  exist,  no  doubt,  trees  of  gigantic  dimensions,  for 
the  canoes  of  the  natives  are  sometimes  as  much  as  sixty  feet  long, 
and  from  three  to  four  broad,  all  hollowed  out  of  one  trunk.  At  from 
two  to  four  miles  from  the  coast  Messrs.  Richard  and  Lesson  saw 
large  spaces,  very  low  and  probably  marshy,  covered  with  great 
masses  of  green  trees,  of  which  the  Dacrydium  cuprtssinum  and 
Podocarpus  dacrydioides  and  some  others,  form  the  principal  species. 
The  European  is  surprised  to  meet  there  many  familiar  plants,  or 
species  closely  allied  to  them,  such  as  Senccio,  Veronica , Rushes, 
Ranunculus  acris,  &c.  On  the  other  hand,  several  plants  peculiar  to 
New  Zealand  grow  abundantly  in  these  localities,  such,  amongst  others, 
as  the  Phormium  tenax , called  by  Europeans  New  Zealand  Flax, 
because  its  fibres  furnish  a very  strong  thread,  much  used  in  the 
manufacture  of  certain  fabrics. 

Ferns  form  a tenth  of  the  number  of  species  in  the  whole  vegeta 
tion  of  this  country ; among  Monocotyledons,  are  Graniinacea  and 
Cyperaceas  among  Dicotyledons,  Umbelliferce,  Crucifcrcc , and  Onagrari- 
acac.  New  Zealand  only  furnishes  a small  number  of  alimentary 
plants.  The  aboriginal  inhabitants  of  this  archipelago,  for  the  most 
part  icthyophagous,  were  long  reduced  to  the  feculent  root  of  a Fern, 
the  Plcris  esculenta , for  food,  when  they  could  not  obtain  fish.  None 
of  their  trees  produce  large  fruit.  The  Taro  ( Caladiuni  esculent um) 
and  the  Sweet  Potato  ( Convolvulus  Batatas ) also  serve  as  nourishment 
to  the  inhabitants  of  these  countries.  It  is  to  be  remarked  that 
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European  vegetables,  introduced  into  New  Zealand  by  sailors,  are 
propagated  there  with  such  facility  that  the  aspect  of  the  ground,  as 
well  as  conditions  of  life,  are  greatly  modified.  Amongst  the 
vegetables  proper  to  the  archipelago  in  question  we  may  note  the 
Corypha  australis  amongst  the  Palms ; arborescent  species  of 
Draaena , forests  of  Coniferse,  with  large  leaves,  such  as  Dammara , 
and  Metrosideros  amongst  the  Myrtacece. 


Mountain  Vegetation. 

We  have  briefly  traversed  the  principal  botanical  regions'  of  the 
globe and  in  the  course  of  our  survey,  we  have  seen  that  vegetation 
changes  with  the  latitude ; that  is  to  say,  according  to  the  distance 
from  the  equator.  As  we  advance  from  the  equator  towards  the 
poles  we  meet  in  succession  with  the  equatorial,  tropical,  temperate, 
and  polar  zones — vegetation  gradually  losing  its  power,  a fact  which 
is  proved  most  satisfactorily  by  the  decreasing  number  of  species, 
and  by  their  dwarfed  appearance,  until  vegetation  altogether  ceases 
in  the  region  where  snow  reigns  eternal.  When  heat  disappears, 
organic  life  is  extinguished,  and  vegetable  organisation  experiences 
loss  of  power  and  vigour  proportionable  to  the  degradation  of 
atmospheric  heat. 

But  a natural  reflection  presents  itself  immediately,  as  a corollary 
upon  these  remarks. 

When  we  ascend  a mountain,  or,  in  fact,  when  we  ascend  by  any 
means  whatever — in  a balloon,  for  instance,  as  Mr.  Glaisher’s  experi- 
ments seem  to  show — the  temperature  decreases  by  something  like 
one  degree  for  every  hundred  yards  above  the  surface.  It  follows 
from  these  premisses  that  every  stage  in  the  ascent  of  a mountain 
should  exhibit  different  forms  of  vegetation,  each  forming  a zone  or 
botanic  region  similar  to  those  we  have  passed  in  tracing  their 
geographical  latitudes. 

“ Let  us  imagine  a spectator  at  the  foot  of  the  Alps,”  says  Jussieu. 
“ opposite  to  one  of  those  grand  rocky  masses  crowned  with  eternal 
snow.  As  his  eye  ranges  along  the  side  of  the  mountain,  he  observes 
that  the  vegetation  which  immediately  surrounds  him,  and  which  is 
that  which  characterises  Central  and  Northern  France,  disappears  at 
a certain  height,  giving  place  to  another,  which,  in  turn,  disappears  at 
a higher  range.  Beyond  a certain  distance  the  eye  can  only  seize  the 
masses  indicated  by  large  trees,  the  humbler  plants  being  concealed 
behind  them,  so  that  they  look  like  a series  of  bands  superposed  one 
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over  the  other  on  the  slopes  of  the  mountain.  At  first  these  belts  are 
composed  of  deciduous-leaved  plants,  which  drop  their  leaves  early,  and 
are  readily  distinguishable  by  their  more  tender  verdure  ; then  Conifers 
of  deeper  green,  which  in  the  mass  appear  nearly  black.  Another 
belt  succeeds  of  an  undecided  green,  interrupted  here  and  there  by 
clumps  of  another  colour,  which  goes  straggling  up  to  the  sinuous  lint 
where  the  snow  commences.  This  is  owing  to  the  circumstance  that 
the  trees  whose  branches  are  too  closely  intermingled  have  died  out, 
making  room  for  shrubs  or  herbaceous  plants,  more  dwarfed  in  their 
growth,  and  more  on  a level  with  the  soil.  If  the  spectator  approaches 
the  mountain,  and  scales  it,  he  will  find  other  plants  very  different 
from  the  masses  he  looked  at  in  the  distance,  which  we  call  Alpine 
plants,  such  as  the  Aconites,  Astranfia , certain  species  of  Artemisia, 
Senecia , Preiuinthes,  Achillea , Saxifraga,  and  Potentilla.  After  having 
skirted  the  Walnut-trees,  and  traversed  the  woods  formed  of  Chestnut, 
these  wall  be  observed  to  cease,  and  forests  of  Oak.  Beech,  and  Birch 
take  their  place.  Of  these  the  Oaks  disappear  first,  at  the  height  of 
about  2,600  feet  above  the  level  of  the  sea,  the  Beeches  about  3,000. 
Beyond  this  the  trees  consist  entirely  of  evergreen  trees,  as  Firs, 
Larches,  and  the  common  Pine,  which  stop  also  at  certain  successive 
stages,  about  6,000  feet.  The  Birch  ascends  a little  higher,  'but 
disappears  at  about  6,500  feet  of  elevation.  A Conifer  ( Pinus  Cembra ) 
continues  for  another  hundred  yards.  Beyond  this  limit  the  trees 
become  dwarfed  in  size ; for  example,  a species  of  Alder  ( Alnus 
viritiis ) becomes  a low  shrub.  Near  to  this  the  botanist  will  find 
himself  surrounded  by  shrubs  very  characteristic  of  the  Alps,  some- 
times called  the  Alpine  Rose  (. Rhododendron ),  which  ceases  in  its  turn 
only  a little  higher,  giving  place  to  plants  much  more  lowly,  which 
scarcely  rise  above  the  soil.  These  are  specially  known  as  Alpine 
plants.  They  belong  to  families  which  he  observed  at  his  point  of 
departure,  but  of  different  species;  Critcifcrce,  Caryophyllacece,  Rosacea’ , 
Legu mi nosa,  Composite,  Cyperacece , Graminacece , but  of  different  species. 
With  them  representatives  of  other  families,  which  rarely  show  them- 
selves in  the  plains,  such  as  Saxifrages  and  Gentians,  are  numerous. 
Annuals  cease  almost  entirely,  as  might  be  foreseen,  since  an  un- 
favourable season,  in  which  the  ripening  of  their  seeds  was  checked, 
would  be  sufficient  to  destroy  their  race.”  The  roots  of  perennial 
or  woody  plants  bury  themselves  under  the  soil,  where  a higher 
temperature  is  preserved.  They  submit  themselves  to  the  influence 
of  the  atmosphere,  and  develop  themselves  when  it  is  milder  and 
sufficiently  warm.  But  this  can  only  be  done  during  a short  season, 
and  on  some  places  only  once  in  many  years.  It  follows  that  the 
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stems  are  short,  and  scarcely  rise  out  of  the  soil,  while  those  that  are 
frutescent  usually  hug  the  ground,  sometimes  creeping,  more  often 
producing  short,  hardy,  intertwining  stems,  forming  thick  stunted 
patches,  as  would  result  in  ordinary  cases  from  pruning  shrubs  every 
year  very  near  the  ground.  The  general  appearance  proper  to  the 
plant  is  thus  effaced  in  some  respects,  and  replaced  by  the  physiognomy 
belonging  to  Alpine  vegetation.  These  plants  are  generally  of  the 
arborescent  kind,  like  the  Willows,  whose  roots  creep  along  the  ground. 
The  more  elevated  they  are,  the  more  scattered  and  impoverished  is 
the  vegetation,  untii,  towards  the  summit  of  the  rocks,  it  only  appears 
in  the  form  of  Lichens,  whose  crust  differs  from  the  monotonous  tint 
of  their  own  surface.  When  the  limit  of  eternal  snow  is  reached, 
organised  life  can  no  longer  exist. 

Mont  Ventoux,  in  Provence,  presents  us  with  an  interesting 
application  of  the  same  facts.  This  mountain  rises  abruptly  from 
a plain,  the  temperature  of  which  may  be  compared  with  that  of 
Sienna,  Brescia,  or  Venice,  while  the  summit  of  the  mountain 
approaches  the  climate  of  northern  Sweden.  To  ascend  its  sides 
and  reach  the  summit  is  as  if  we  had  actually  traversed  nineteen 
degrees  of  latitude,  or  from  440  to  63°.  Martins  has  published  an 
interesting  account  of  the  vegetation  of  this  mountain  : “ It  presents 
a succession  of  well-defined  botanical  regions,  each  characterised  by 
the  presence  of  plants  which  are  wanting  on  the  others.  These 
regions  are  six  in  number  upon  the  southern  slopes,  and  five  on  its 
northern  side. 

Ascending  the  southern  slope,  its  base,  in  respect  to  its  vege- 
tation, is  like  that  of  the  valley  of  the  Rhone.  All  the  plants  of  the 
plains  are  found  in  the  region  at  the  foot  of  the  mountain,  and  they 
are  well  characterised  by  two  trees — the  Aleppo  Pine  and  the  Olive. 
Both  belong  to  the  basin  of  the  Mediterranean,  round  which  they 
form  a girdle,  only  interrupted  by  the  delta  of  the  Nile.  The  Aleppo 
Pine  is  found  upon  all  the  hills  which  lie  at  the  southern  foot  of 
Mont  Ventoux,  but  ceases  at  the  height  of  1,400  feet  above  the 
level  of  the  sea.  The  Olive  ascends  a little  higher,  but  ceases  also 
at  1,600.  Under  these  trees  we  meet  with  all  the  species  which 
characterise  the  vegetation  of  Provence,  the  Kermes  Oak,  the 
Rosemary,  the  Spanish  Broom,  and  Doryc-nium  suffruticosum.  A 
narrow  zone,  scarcely  exceeding  180  feet,  succeeds  to  this,  which  is 
characterised  by  the  Evergreen  Oak.  Among  the  under-shrubs  we 
find  Plumbago , Juniperus  oxycedrus,  Euphorbia  Characias , europea , 
and  Psoralea  bituminosa. 

“ A region  altogether  destitute  of  arborescent  vegetation  follows. 
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The  soil  is  here  naked,  stony,  and  generally  uncultivated  ; never- 
theless, here  and  there  fields  of  Chick  Peas,  Oats,  and  Barley  appear, 
the  last  of  which  disappears  at  3,50c  feet  above  the  Mediterranean  ; 
but  a shrub,  the  Box,  two  under-shrubs,  Thyme  and  Lavender, 
another  herbaceous  Labiate  ( Nepeta  geaveolens),  and  Vincetoxicwn 
officinale,  predominate  as  to  size  and  number.  It  is  at  this  point 
that  the  attempts  to  replant  woods  of  Oak  and  Pine  are  pursued 
with  success.  It  is  necessary  to  ascend  to  3,800  feet  before  again 
reaching  arborescent  vegetation.  It  is  composed  of  Beeches;  at 
first  sparse  and  undersized,  they  get  larger  300  feet  higher, 
especially  in  the  deep  ravines  and  valleys,  where  they  are  sheltered 
from  the  wind.  This  region  extends  as  high  as  5,500  feet. 
At  this  height  the  depressions  are  slight ; valleys  and  ravines 
almost  cease,  and  the  trees  exposed  to  the  action  of  the  winds 
become  humble  bushes,  with  short,  hard,  and  crowded  branches. 
One  of  these  bushes,  like  a large  ball  01  mattress  extending  on  the 
earth,  is  often  as  old  as  the  great  Beeches  which  elevate  their  proud 
heads  to  the  heavens  in  the  valleys  below.  Numerous  species  of 
plants  occupy  the  region  of  Beeches,  many  of  them  belonging  to  the 
sub-alpine  zone  of  the  mountains  of  Central  Europe,  never  de- 
scending into  the  plains,  unless  transplanted.  Such  are  the  Buckthorn, 
the  Gooseberry,  the  Wallflower,  the  Mountain  Sorrel,  Anthyllh 
montana , Cacalia  alpina , &c. 

“ At  the  height  of  5,600  feet  the  cold  is  too  great,  the 
summer  too  brief,  and  the  wind  too  violent  for  the  Beech  to  exist 
any  longer.  As  upon  Mont  Ventoux,  so  it  is  on  the  Alps  and 
Pyrenees — on  all,  a tree  of  the  family  of  Conifers  is  the  last  re- 
presentative of  arborescent  vegetation.  It  is  a humble  species  of 
Pine,  called  the  Mountain  Pine  (. Pinus  uncinata ),  because  the  scales 
of  its  cone  are  curved  into  a sort  of  claw.  These  Pines  are  found 
many  feet  in  height  in  sheltered  places,  but  become  mere  bushy 
shrubs  when  exposed  to  the  sweep  of  the  winds.  They  ascend  as 
high  as  6,000  feet,  the  extreme  limit  of  arborescent  vegetation.  The 
herbaceous  plants  of  this  region  are  the  same  as  in  the  region  of 
Beeches  ; they  nearly  all  attain  the  limit  of  the  Pines.  In  addition 
to  the  commoh  Juniper — resting  on  the  soil,  as  it  always  does  on  high 
mountains,  where  the  weight  of  the  snow  crushes  it  all  the  winter — we 
find  the  Mountain  Germander  ( Veronica  montana')  and  the  Tufted 
Saxifrage  (S.  ccsspitosa),  which  is  found  on  the  loftiest  ridges  of  the 
Alps. 

“ Its  flora  thus  teaches  us,  in  the  absence  of  the  barometer,  that 
we  have  reached  the  Alpine  region  of  Mont  Ventoux,  and  that  the 
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region  of  arborescent  vegetation  has  disappeared.  But  here  the 
botanist  will  be  delighted  to  find  the  flora  of  Lapland,  of  Iceland, 
and  of  Spitzbergen.  In  the  Alps  this  region  extends  to  the 
line  of  perpetual  snow,  the  home  of  eternal  winter.  But  as 
Mont  Ventoux  is  only  about  6,300  feet  high,  the  summit  only 
extends  to  the  lower  zone  of  the  Alpine  regions  in  the  Alps  and 
Pyrenees.  At  this  point  all  trees  have  disappeared,  but  a crowd  of 
small  plants  expand  their  corollas  on  the  stony  surface.  Among 
them  the  orange-flowering  Poppy,  Viola  ceriisia,  the  blue-flowered 
Astragalus , and,  quite  at  the  summit,  Poa  alpina,  Euphorbia 
Gerardiana , and  the  Common  Nettle,  which  is  generally  found 
wherever  man  fixes  his  dwelling.  A chapel  has  been  built  on  the 
summit  of  the  mountain  since  the  ascent  of  Petrarch.  But  it  is  not 
on  the  south  of  the  summit  that  the  botanist  will  seek  for  the  Alpine, 
plants  characteristic  of  the  loftier  regions.  It  is  on  the  northern, 
declivities,  on  the  rocks  exposed  to  the  glacial  north  winds,  nearly 
deprived  of  the  sun  during  long  months,  and  covered  with  snow 
from  June.  These  I have  surveyed  as  I would  survey  an  old  friend. 
The  Purple  Saxifrage  (S.  oppositi/olia ) was  the  first  plant  I recognised ; 
I had  gathered  it  on  the  summit  of  the  Reculet,  the  loftiest  ridge  of 
the  Jura,  and  upon  all  the  summits  of  the  Alps  w'hich  reached  or 
passed  the  limits  of  perpetual  snow'.  When  I put  foot  for  the  first 
time  on  the  icy  shores  of  Spitzbergen,  the  Purple  Saxifrage  was 
among  the  first  plants  which  attracted  my  attention ; for  here  are 
found,  on  the  shore  of  the  sea,  the  cold  summers  and  the  melting 
snow  of  the  summits  which  crown  the  Alps  and  the  Pyrenees.  Upon 
Mont  Ventoux  other  Saxifrages,  equally  Alpine,  accompany  it.  The 
blue  bell-shaped  flowers  of  Campanula  Allioni  raised  their  head 
from  a heap  of  stones  and  dwarf  plants,  which  covered  all  these 
heights;  the  round-headed  Phyteuma , the  hairy  And  rosace,  the  Ononis 
of  Mont  Cenis,  and  three  species  of  Arena ria,  clung  to  the  rocks 
or  peeped  through  the  stones.” 

For  the  sake  of  comparison  let  11s  leave  Provence  and  Europe, 
and  glance  at  the  ranges,  in  the  heart  of  Asia,  of  the  lofty  Hima- 
layas, or  “abode  of  snow,”  as  the  word  means  in  the  figurative  lan- 
guage of  the  Asiatics.  Dr.  Hooker  passed  the  rainy  season  of  1848 
in  the  sanitary  establishment  of  Dorjiling,  the  farthest  English  pos- 
session in  Sikkim,  7,200  feet  above  the  sea,  having  in  sight  the 
loftiest  peaks  of  the  range.  Twelve  of  these  are  more  than  24,000 
feet  high,  and  one  of  them,  Kinchiniunga,  attains  the  height  of 
28,177  feet.  Mount  Chumulari,  another  giant  of  the  Himalayas 
of  Thibet,  was  visible  from  a neighbouring  peak,  the  Sinchul. 
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during  the  ascent  of  which  the  traveller  made  his  first  acquaintance 
with  some  of  the  beautiful  Rhododendrons  with  w'hich  he  afterwards 
enriched  the  gardens  of  Europe.  “ In  the  month  of  May,”  says  the 
Doctor,”  “when  the  Magnolias  and  Rhododendrons  are  in  flower, 
the  magnificent  vegetation  of  the  Sinchul  yields  nothing  in  certain 
respects  to  that  of  the  tropics,  the  beauty  of  the  effect  being,  how- 
ever, much  diminished  by  the  constant  gloom  of  the  season.  The 
white-flowered  Magnolia  (M.  excelsa)  is  one  of  the  trees  which 
predominate  at  the  elevation  of  7,000  to  8,000  feet,  and  in  1848 
it  had  flowered  so  abundantly  that  it  seemed  as  if  the  broad  sides 
of  the  Sinchul  and  other  mountains  at  the  same  elevation  were 
covered  with  snow.  The  purplish-flowered  species  {M.  Campbellii) 
docs  not  appear  under  the  elevation  of  8,000  feet.  It  is  a large 
but  unsightly  tree,  with  dark — almost  black — bark,  and  few  branches, 
destitute  of  leaves  in  winter  and  while  in  blossom,  but  throwing 
out  at  the  extremity  of  the  branches  great  bell-shaped  flowers  of  a 
purplish-rose  colour,  the  fleshy  petals  of  which  cover  all  the  sur- 
rounding soil. 

“ Upon  its  branches,  and  upon  the  Oaks  and  Laurels,  the 
Rhododendron  Dalhousice,  a slender  creeping  shrub,  grows  as  an 
epiphyte,  bearing  at  the  extremity  of  its  branches  from  three  to 
six  white  bell-shaped  flowers,  citronous  in  odour,  and  four  and  a 
half  inches  in  length.  The  scarlet-flowered  Rhododendron  is  rare 
in  these  woods,  but  is  much  surpassed  by  R.  argentum , which  here 
becomes  a tree  forty  feet  high,  with  leaves  twelve  or  fifteen  inches 
in  length,  of  a deep  green  above  and  silvery  green  on  the  lower 
surface,  and  with  flowers  large  as  those  of  R.  Dalhousice.  Oaks, 
Laurels,  Maples,  Birches,  Hydrangea , a species  of  Fig  which  grows 
on  the  very  summit  of  the  mountain,  and  three  Chinese  and  Japan 
genera  constitute  the  chief  woodland  vegetation  of  this  part  of  the 
Sinchul. 

“ Below  Dorjiling,  the  zones  of  vegetation  are  well  marked. 
Above  6,500  feet,  Oaks,  Chestnuts,  and  Magnolias  characterise 
the  vegetation ; immediately  below  a Tree  Fern  appears  ( Alsophila 
gigantea) ; next,  a species  of  Palm,  of  the  genus  Calamus , and  a 
Plectocomia  ; this  last  shoots  up  the  branches  of  the  loftiest  trees,  ex- 
tending itself  over  the  forest  to  the  distance  sometimes  of  120  feet 
from  its  stem  ; finally,  a last  characteristic  trait  of  the  region  is  a 
Wild  Plantain,  which  attains  nearly  the  same  height  as  the  preceding 
species.” 

With  some  difficulty  Dr.  Hooker  obtained  pennission  of  the 
native  authorities  to  go  beyond  Dorjiling,  and,  in  particular,  to  visit 
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the  higher  passes  of  the  Himalaya  in  Tibet,  and  especially  the 
principal  pass  of  the  Kinchinjunga.  Following  his  steps  in  this 
ascent,  he  found  at  8,100  feet  Abies  Brunoniana,  a fine  species, 
which  assumes  the  form  of  an  obtuse  pyramid,  with  spreading 
branches  like  the  Cedar;  it  is  unknown  in  the  exterior  chain, 
and  occupies  in  the  interior  a zone  less  elevated  by  1,000  feet  than 
the  Silver  Firs  (Abies  Webbiana).  We  meet  also  at  this  level  with 
a great  number  of  sub-Alpine  plants  belonging  to  Leycestena , 
Thalidrum,  Rosa , Gnaphalium,  Alnus,  Betu/a,  7/ex,  Berberis , Rub  us, 
and  some  Ferns,  Anemone,  Strawberries,  Alpine  Bamboos,  and  Oaks. 

On  the  higher  level  our  traveller  saw  Junipers  mingling  with 
Silver  Firs,  which  were  even  superseded  by  evergreen  Rhododen- 
drons, spreading  along  the  slopes  in  immense  profusion;  Spircea, 
dwarf  Junipers,  and  small  Birch-trees,  Willows,  Honeysuckles,  Ber- 
berries, and  a species  of  Service-tree.  At  12,200  feet  the  vegeta- 
tion was  almost  limited  to  numerous  species  of  Rhododendron , which 
formed  a continuous  zone  of  1,200  feet  broad  on  the  steep  slopes  ot 
the  mountain.  A little  Andromeda  made  itself  quite  remarkable 
there;  and  by  the  roadside  the  botanist  saw  two  plants  which 
reminded  him  of  his  far-distant  home— the  Meadow  Grass  {Boa 
annua)  and  the  Shepherd’s  Purse  ( Capsella ).  At  13,200  feet  the 

soil  becomes  hard  and  frozen,  and  at  22,000  feet  perpetual  snow 
covers  the  mountain  side. 

The  traveller  attained  the  summit  of  the  pass  into  Tibet  at 
16,700  feet  above  the  level  of  the  sea,  where  he  still  found  many 
species  of  Compositce , Gratninaceoe , and  an  Arena/ ia,  with  great 
masses  of  the  curious  Saussurea  gossypina , covered  with  a white 
down,  which  felt  soft  to  the  touch,  and  about  ten  inches  high.  The 
species  of  covering  given  to  this  plant  is  almost  exceptional  among 
the  plants  of  the  Himalayas ; the  Alpine  species  which  are  scattered 
about,  such  as  Arenaria,  Primroses,  Saxifrages,  Ranunculus,  Gentians, 
Grasses,  and  Cyperacete,  having  their  foliage  perfectly  naked. 

The  following  year  Dr.  Hooker  in  one  of  his  ascents  towards 
Tibet  collected  upwards  of  200  species  upon  one  of  the  crests 
of  the  Himalayas,  among  which  he  found  ten  Cruciferce,  twenty 
Compositce,  ten  Ranunculacece,  nine  Caryophyllacece,  ten  species  of 
Astragalus,  eight  species  of  Potentilla,  twelve  Graminacece , fifteen 
species  of  Pedicularis,  and  seven  Boraginacece.  Finally,  on  the  7 th  of 
September,  1849,  he  reached  the  culminating  point  of  the  Hima- 
layan flora  on  Mount  Donkia,  at  an  elevation  of  18,400  feet. 
The  Arenaria  rupi/raga  is  the  only  Phanerogam  which  he  met 
with  at  this  elevation ; Festuca  ovina,  a Saussurea,  and  a little  Fern, 
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( WooJsia ,)  were,  however,  found  very  near  the  summit,  where  he 
observed  many  Lichens  and  some  Mosses.  The  Lichens  and 
Mosses  are  thus  the  last  plants  which  disappear  on  the  confines  of 
organic  life. 
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GLOSSARY 

OF 

BOTANICAL  TERMS  IN  COMMON  USE. 


Abbreviate  (abbr*viare,  to  shorten),  used  to 
indicate  that  one  part  is  shorter  than  another. 

Aberrant,  deviating  from  the  natural  form. 

Abortion,  suppression  of  an  organ,  depending 
on  non-development. 

Abraded,  rubbed  off. 

Abrupt,  ending  in  an  abrupt  manner,  as  the 
truncated  leaf  of  the  Tulip-tree  ; abruptly 
pinnate,  ending  in  two  pinna: — in  other 
words,  paripinnate  ; abruptly  acuminate,  a 
leaf  with  a broad  extremity,  from  which  a 
point  arises. 

Acaulescent,  without  an  evident  stein. 

Accessory,  an  addition  to  a usual  number. 

Accrescent,  when  parts  continue  to  grow  and 
increase  after  flowering,  as  the  calyx  of 
Physalis  and  the  styles  of  Anemone  pulsa- 
tilia. 

Accretion,  growing  of  one  part  to  another. 

Accumbent,  applied  to  the  embryo  of  Cruci- 
fe>a-  when  the  cotyledons  have  their  edges 
applied  to  the  folded  radicle. 

Acerose,  needle-like,  narrow  and  slender,  with 
a sharp  point. 

Ach^ene,  or  Ach-enium,  a monospermous 
seed-vessel  which  does  not  open,  but  the 
pericarp  of  which  is  separable  from  the  seed 

Achlamydeous,  having  no  floral  envelope. 

Achromatic,  applied  to  lenses  which  prevent 
chromatic  aberration,  i.e.,  show  objects 
without  any  prismatic  colours. 

Acicular,  like  a needle  in  form. 

ActCULUS,  a strong  bristle. 

Acinaciform,  shaped  like  a sabre  or  scimitar. 

Acotyledonous,  having  no  cotyledons. 

Acrocarpi,  Mosses  having  their  fructification 
terminating  the  axis. 

AcrogenouS,  having  a stem  increasing  by  its 
summit. 

Aculeate,  furnished  with  prickles 

Aculeus,  a prickle,  a process  of  the  bark,  not 
of  the  wood,  as  in  the  Rose. 

Acuminate,  drawn  out  into  a long  point. 

Acute,  terminating  in  a sharp  point. 

Adherent,  adhesion  of  parts  that  are  normally 
separate,  as  when  the  calyx  is  united  to  the 
ovary. 


Adnate,  when  an  organ  is  united  to  another 
throughout  its  whole  length  ; as  the  stipules 
to  the  petiole  in  Roses,  and  the  filament  and 
anther  in  Ranunculus. 

j Adpressed,  or  Appressed,  closely  applied  to 
a surface. 

Adult,  full  grown. 

Adventitious,  organs  produced  in  abnorma 
positions,  as  roots  arising  from  aiiri.il  stems. 

jEruginous,  having  the  colour  of  verdigris. 

| ^Estivation,  the  arrangements  of  the  parts  of 
j the  flower  in  the  flower-bud. 

Agglomerated,  collected  in  a heap  or  head. 

Aggregate,  gathered  together. 

Ala,  a wing,  applied  to  the  lateral  petals  of 
papilionaceous  flowers,  and  to  membranous 
appendages  of  the  fruit,  as  in  the  Elm,  or  of 
the  seed,  as  in  Pines. 

Albumen,  the  nutritious  matter  stored  up 
with  the  embryo  within  the  seed,  called  also 
j Perisperm  and  Endosperm. 

| Alburnum  the  outer  young  wood  of  a dico- 
tyledonous stem. 

Alexiph  armic,  that  which  counteracts  poisons. 

Algology,  the  study  of  sea-weeds. 

Alternate,  arranged  at  different  heights  on 
the  same  axis,  and  towards  different  sides. 

Alveola:,  regular  cavities  on  a surface,  as  in 
the  receptacle  ol  the  Sunflower,  and  in  that 
of  Nelumbium. 

Alveolate,  like  a honeycomb, 
i Amentum,  a catkin,  or  deciduous  unisexual 
spike  ; plants  having  catkins  arc  Amentife- 
rous. 

j Amnios,  the  fluid  or  semi-fluid  matter  in  the 
I embryo-sac. 

Amorphous,  without  definite  form, 
j Amphisarca,  an  Indchisccnt,  inultilocular  fruit, 
with  a hard  exterior,  and  pulpy  round  the 
seeds,  as  seen  in  the  Baobab. 

| Amphitropal,  an  ovule,  curved  on  itself,  with 
the  hilum  in  the  middle. 

Amplexicaul,  embracing  the  stem  over  a 
large  part  of  its  circumference. 

Ampulla,  a hollow  leaf,  as  in  Utricularia. 
i Amylaceous,  starch-like. 

Anastomosing,  inosculation  of  vessels. 
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Anastomosis,  union  of  vessels  ; union  of  the 
final  ramifications  of  the  veins  of  a leaf. 
Anatropal,  an  inverted  ovule,  the  hilum  and 
micropyle  being  near  each  other,  and  the 
chalaza  at  the  opposite  end. 

Anceps,  two-edgea. 

Andececium,  the  male  organs  of  the  flower. 
Androgynous,  male  and  female  flowers  on 
the  same  peduncle,  as  in  some  species  of 
Carex. 

Androphore,  a stalk  supporting  the  stamens, 
often  formed  by  a union  of  the  filaments. 
Anfractuose,  \Vavy  or  sinuous,  as  the  anthers 
of  Cucurbitaceee, 

Axciosi'ERMOtis,  having  seeds  contained  in  a 
seed-vessel. 

A N I sos  t k mo  no  us,  stamens  not  equal  in  num- 
ber to  the  floral  envelopes,  nor  a multiple  of 
them. 

Annotinus,  a year  old. 

Annulus,  applied  to  the  elastic  rim  surrounding 
the  sporangia  of  some  Ferns,  also  to  a cel- 
lular rim  on  the  stalk  of  the  Mushroom, 
being  the  remains  of  the  veil. 

Anterior,  same  as  inferior  when  applied  to 
the  parts  of  the  flower  in  their  relation  to 
the  axis. 

Anthelmintic,  a vermifuge. 

Anther,  the  part  of  the  stamen  containing 
pollen. 

Antheridium,  the  male  organ  in  cryptogamic 
plants,  frequently  containing  moving  fila- 
ments. 

Ant h eri  Fergus,  bearing  anthers. 

An therozoids,  moving  filaments  in  an  an 
theridium. 

Anthesis,  the  opening  of  the  flower. 
Anthocarpous,  applied  to  fruits,  formed  by 
the  ovaries  of  several  flowers. 

Anthodium,  the  capitulum  or  head  of  flow  ers 
of  the  Composite  plants. 

Anthophore,  a stalk  supporting  the  inner 
floral  envelopes,  and  separating  them  from 
the  calyx. 

Anthos,  a flower;  in  composition,  Antho ; in 
Latin,  Flos. 

Anthotaxis,  the  arrangement  of  the  flowers 
on  the  axis. 

Apbtalous,  without  petals ; in  other  words, 
monochlamy  deous. 

Aphyllous,  without  leaves. 

Apiculatr,  having  an  apiculus. 

Apiculus,  or  Apiculum,  a terminal  soft 
point,  springing  abruptly 
Apocarpous,  ovary  and  fruit  composed  of 
numerous  distinct  caipels. 

Ai-ophysis,  a swelling  at  the  base  of  the  theca 
in  some  Mosses. 

Apothecilm,  the  rounded,  shield-like  fructifica- 
tion of  Lichens. 

Apterous,  without  wings  or  membranous 
margins. 

Arachnoid,  applied  to  fine  hairs  so  entangled 
as  to  resemble  a cobweb. 

Arboreous,  tree-like. 

Arciiegonium,  the  female  organ  in  crypto- 
gamic plants. 


Arcuate,  curved  in  an  arched  mannei. 

Areolae,  little  spaces  on  a surface. 

Areolate,  divided  into  distinct  angular 
spaces,  or  areola:. 

Arillate,  having  an  arillus. 

Arillus  and  Arillode,  an  extra  covering  on 
the  seed  ; the  former  proceeding  from  the 
lacenta,  the  latter  from  the  exostome,  as  in 
lace. 

Arista,  an  aw-n,  a long  pointed  process. 

Armature,  the  hairs,  prickles,  &c.,  covering 
an  organ. 

Articulated,  jointed,  separated  easily  and 
cleanly  at  some  point. 

Ascending,  applied  to  a procumbent  stem 
which  rises  gradually  from  its  base ; to 
ovules  attached  a little  above  the  base  of  the 
ovary  ; and  to  hairs  directed  towards  the 
upper  part  of  their  support. 

Asci,  tubes  containing  the  sporidia  of  the 
Cryptogamia. 

Ascidium,  a pitcher-like  leaf,  as  in  Nepenthes. 

Asperity,  roughness,  as  on  the  leaves  of  Bora- 
ginacea. 

A rkOPAL,  the  same  as  Orthotropous. 

Attenuate,  thin  and  slender. 

Auriculate,  having  appendages ; applied  to 
leaves  having  lobes  (ear-shaped)  or  leaflets 
at  their  base. 

Awn  and  Awned,  See  Arista. 

Axil,  the  upper  angle,  where  the  leaf  joins  the 
stem. 

Axile,  or  Axial,  belonging  to  the  axis. 

Axil-flowering,  flowering  in  the  axilla. 

Axillary,  arising  from  the  axil  of  a leaf. 

Axis  is  applied  coljectively  to  the  stem  and 
root — the  ascending  and  descending  axis, 
respectively. 


Bacca,  berry,  a unilocular  fruit,  having  a soft 
outer  covering  and  seeds  immersed  in  pulp. 

Baccate,  resembling  a berry. 

Balausta,  the  fruit  of  the  Pomegranate. 

Barbate,  bearded,  having  tufts  of  hair. 

Bark  [cortex),  the  outer  cellular  and  fibrous 
covering  of  the  stem  ; separate  from  the  wood 
in  dicotyledons. 

Barren,  not  fruitful  ^applied  to  male  flowers, 
and  to  the  non-fructifying  fronds  of  Ferns 

Basal,  or  Basilar,  attached  to  the  base  of  an 
organ. 

Basidium,  a cell  bearing  on  its  exterior  one  or 
more  spores  in  some  Fungi,  which  arc  hence 
called  BasiJiosporous . 

Bast,  or  Bass,  the  inner  fibrous  bark  of  dico- 
tyledonous trees. 

Beaked,  like  the  sharp  pointed  beak  of  a bird 
in  form. 

Bedeguar,  a hairy  excrescence  on  the  branches 
and  leaves  of  Roses,  caused  by  an  attack  of  a 
cynips. 

Bidentatb,  having  two  tooth-like  processes. 

Bifarious,  in  two  rows,  one  on  each  side  of  an 
axis. 

Bifid,  two-cleft,  cut  down  to  near  the  middle 
into  two  parts. 
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Biforink,  a raphidian  coll  with  an  opening  at 
each  end. 

Bilabiate,  having  two  lips. 

Bilobed,  divided  into  two  lobes. 

Bilocular,  having  two  cells. 

Binate,  applied  to  a leaf  composed  of  tw'o 
leaflets  at  the  extremity  of  a petiole. 

Bipartite,  cut  down  to  near  the  base  into  two 
parts. 

Biiinnate,  a compound  leaf,  divided  twice  in 
a pinnate  manner. 

Bipinnatifid,  a simple  leaf,  w'ith  lateral  divi- 
sions extending  to  near  the  middle,  and 
which  are  also  similarly  divided. 

Bipinnatipartite,  differing  from  bipinnatifid 
in  the  divisions  extending  to  near  the  midrib. 

Biplicate,  doubly  folded  in  a transverse 
manner. 

Biserrate,  when  the  serraturcs  are  themselves 
serrate.  _ 

Biternate,  a compound  leaf  divided  into 
three,  and  each  division  again  divided  into 
three. 

Blade,  the  lamina  or  broad  part  of  a leaf,  as 
distinguished  from  the  petiole  or  stalk. 

Blanching.  See  Etiolation. 

Bletting,  a peculiar  change  in  an  austere 
fruit,  by  which,  after  being  pulled,  it  becomes 
soft  and  edible,  as  in  the  Medlar. 

Blistered,  applied  to  raised  spots  in  leaves. 

Bole,  the  trunk  of  a tree. 

Bothrenchyma,  dotted  or  pitted  vessels. 

Bract,  a leaf  more  or  less  changed  in  form, 
from  which  a flower  or  flowers  proceed  ; 
flowers  having  bracts  are  called  bracteated. 

Bract eole,  a small  bract  at  the  base  of  a 
separate  flower  in  a multifloral  inflorescence. 

Branchlets,  little  branches. 

Bryology,  the  study  of  Mosses ; same  as 
Muscology. 

Bulb,  an  underground  stem  covered  with 
scales. 

Bulbil,  or  Bulbi.ft,  separate  buds  in  the  axil 
of  leaves,  as  in  some  Lilies. 

Byssoid,  very  slender,  like  a cobweb. 

Caducous,  (ailing  off  very  early,  as  the  calyx 
of  a Poppy. 

t .«sious,  grey. 

Calspitose,  growing  in  tufts. 

Calcar,  a spur,  projecting  hollow  or  solid 
process  from  the  base  of  an  organ,  as  in  the 
flower  of  Larkspur  or  Snapdragon ; such 
flowers  are  called  calcarate , or  spurred. 

Calceolate,  slipper-like,  applied  to  the  hollow 
petals  of  some  Orchids ; also  to  the  corolla  of 
Calceolaria. 

Callosity,  or  Callous,  a leathery  or  har- 
dened thickening  on  a limited  portion  of  an 
organ. 

Calyciflor.*,  a sub-class  of  polypetalotts 
Exogens,  having  the  stamens  attached  to  the 
calyx. 

Calycine,  belonging  to  the  calyx. 

Calyptratr,  in  form  resembling  an  extin- 
guisher. 

Calyx,  the  outer  envelope  cf  a flower 


Cambium,  the  young  active  cells  between  the 
hark  and  the  young  wood. 

Campanulate,  shaped  like  a bell,  as  the 
flower  of  Harebell. 

Campylotropal,  a curved  ovule,  with  the 
hilum,  micropyle,  and  chalaza  near  each  other. 

Canaliculate,  channelled,  having  a longi- 
tudinal groove  or  furrow. 

Cancellate,  latticed,  composed  of  vein., 
alone. 

Cankscent,  hoary. 

Capillary,  filiform,  thread-like,  or  hair-like 

Capitate,  pin-like,  having  a rounded  summit, 
as  some  hairs. 

Capitulum,  head  of  flowers  in  Comfesita. 

Cafreolate,  having  tendrils. 

Capsule,  a dry  seed-vessel,  opening  by  valves, 
teeth,  pores,  or  a lid. 

Carina,  keel,  the  two  partially  united  lower 
petals  of  papilionaceous  flow  ers. 

Carinate,  keel-shaped. 

Carpel,  the  leaf  which  contains  the  ovules. 
Several  carpels  may  enter  into  the  compo- 
sition of  one  pistil. 

CarPology,  the  study  of  fruits. 

Carpophore,  a stalk  bearing  the  pistil,  and 
raising  it  above  the  whorl  of  the  stamens,  as 
in  Lychnis  and  Caffaris. 

Caruncle,  a fleshy  or  thickened  appendage 
of  the  raphe  of  the  seed. 

Caryopsis,  the  monospermal  seed-vessel  of  a 
grass,  the  pericarp  being  adherent  with  the 
seed. 

Catkin,  same  as  Amentum. 

Caudate,  having  a tail  or  feathery  ap- 
pendage. 

Caudex,  the  stem  of  Palms  and  of  Tree 
Ferns. 

Caudicle,  the  process  supporting  a pollen 
mass  in  Orchids. 

Caulescent,  having  an  evident  stem. 

Caulicle,  the  rudimentary  axis  of  the  embryo. 

Cauline,  produced  on  the  stem. 

Causticity,  having  a burning  quality. 

Cellular,  composed  of  cells. 

Cellulose,  the  chemical  substance  of  which 
the  cell  wall  is  composed. 

Centimetre,  a French  measure,  equal  to 
° 3937°79  British  inch. 

Centrifugal,  applied  to  that  kind  of  inflores- 
cence in  which  the  central  flower  opens  first. 

Centripetal,  applied  to  that  kind  of  inflo- 
rescence in  which  the  flowers  at  the  circum- 
ference or  base  open  first. 

Ceramidium,  an  ovate  conceptade,  having  a 
terminal  opening,  and  with  a tuft  of  spores 
arising  from  the  base  ; seen  in  Algae. 

Cereal,  a general  term  applied  to  wheat,  oats, 
barley,  and  rye. 

Chalaza,  the  place  where  the  nourishing  ves- 
sels enter  the  nucleus  of  the  ovule. 

Chlorophyll,  the  green  colouring  matter  of 
leaves. 

Chorisis,  separation  of  a lamina  from  one 
part  of  an  organ,  so  as  to  form  a scale  or  a 
doubling  of  the  organ ; it  may  be  either 
transverse  or  collateral. 
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Chromule,  the  colouring  matter  of  the  cells  of 
flowers  ; also  of  the  lower  Algx. 

Cilia  (ciLum\  short  stiff  hairs  fringing  the 
margin  of  a leaf;  also  the  delicate  vibratile 
liairs  of  zoospores. 

Ciliato-dentate,  toothed  and  fringed  with 
hairs. 

Circinate,  rolled  up  like  a crozier,  as  the 
young  fronds  of  Ferns. 

CiRCUMSCisstLE,  cut  round  in  a circular  manner,  I 
such  as  seed-vessels  opening  by  a lid. 

Circumscription,  the  periphery  or  margin  of 
a leaf. 

Cirrhus,  a modified  leaf  in  the  form  of  a 
tendril. 

Clathrate,  latticed,  like  a grating. 

Clavate,  club-shaped,  becoming  gradually 
thicker  towards  the  top. 

Claw,  the  narrow  base  of  some  petals,  corre-  i 
iponding  with  the  petiole  of  leaves. 

Gleet,  divided  to  about  the  middle. 

Cloves,  applied  to  young  bulbs,  as  in  the 
Onion.  I 

Clypeate,  having  the  shape  of  a buckler. 

Coccidium,  a rounded  conceptacle  in  Algx 
without  pores,  and  containing  a tuft  of  • 
spores. 

Cochlear,  a kind  of  xstivation,  in  which  a ; 
helmet-shaped  part  covers  all  the  others  in 
the  bud. 

Cochleariform,  shaped  like  a spoon. 

Cochleate,  shaped  like  a snail  shell. 

Coleorhiza,  a sheath,  surrounding  the  ra- 
dicles of  a monocotyledonous  embryo. 

Collateral,  placed  side  by  side,  as  in  the 
case  of  some  ovules. 

Collum,  neck,  the  part  where  the  plumule  and 

^ radicle  of  the  embryo  unite. 

Columella,  central  column  in  the  sporangia 
of  Mosses. 

Column,  a part  of  a (lower  of  an  Orchid,  sup- 
porting the  anthers  and  stigma,  and  formed 
by  the  union  of  the  styles  and  filaments. 

Coma,  a tuft  of  hair  on  a seed. 

Commissure,  union  of  the  faces  of  the  two 

_ achsenes  in  the  fruit  of  UmbeUifera. 

Comose,  furnished  with  hairs,  as  the  seeds  of 
the  Willow. 

Compound,  composed  of  several  parts,  as  a 
leaf  formed  by  several  leaflets. 

Compressed,  flattened  laterally  or  lengthwise.  ! 

Concentric,  curves  with  common  centre. 

Conceptacle,  a hollow  sac  containing  a tuft 
or  cluster  of  spores. 

Concrete,  hardened  into  a mass. 

Conducting  Tissue,  applied  to  the  loose 
cellular  tissue  in  the  interior  of  the  style. 

Conduplicate,  followed  upon  itself,  applied 
to  leaves  and  cotyledons. 

Cone,  a dry  multiple  fruit,  formed  by  bracts 
covering  naked  seeds. 

Conperruminate,  indistinguishably  united 
together. 

Confervoid,  formed  of  a single  row  of  cells, 
or  having  articulations  like  a Conferva. 

Confluent,  when  parts  unite  together  in  the 
progress  of  growth. 


Conjugation,  union  of  two  cells,  so  as  to 
develop  a spore. 

Connate,  when  parts  are  united,  even  in  the 
early  state  of  development ; applied  to  two 
leaves  united  by  their  bases. 

Connective,  the  part  which  connects  the 
anther-lobes. 

Connivent,  when  two  organs,  as  petals,  arch 
over  so  as  to  meet  above. 

Constricted,  contracted  in  some  particular 
place. 

Contorted,  when  the  parts  in  a bud  arc  im- 
bricated and  regularly  twisted  in  one  direc- 
tion. 

Convolute,  when  a leaf  in  the  bud  is  rolled 
upon  itself. 

Cordate,  of  leaves  heart-shaped  at  the  base. 

Cordiform,  having  the  shape  of  a heart. 

Coriaceous,  having  a leathery  consistence. 

Corm,  thickened  underground  stem,  as  i:i 
A rum  and  Colchicum. 

Cornute,  homed. 

Corolla,  the  inner  envelope  of  the  flower. 

Cokolli  FLOR.E,  gamopetalous  exogens. 

Corona,  a coralline  appendage,  as  the  crown 
of  the  Daffodil. 

Corpuscle,  a small  body  or  particle. 

Corrugated,  wrinkled  or  shrivelled. 

Cortex,  the  bark. 

Cortical,  belonging  to  the  bark. 

Corymb,  a raceme,  in  which  the  lower  stalks 
are  longest,  and  all  the  flowers  come  nearly 
to  a level  above. 

Costate,  provided  with  ribs ; primary. 

Cotyledon,  the  temporary  leaf  of  the  embryo. 

Cremocarp,  the  fruit  of  Umbellijerte,  com- 
posed of  two  separable  aehames  or  mericarp  . 

Ckenate,  having  superficial,  rounded,  margi- 
nal notches. 

Crenatures,  divisions  of  the  margin  of  a 
crenate  leaf. 

Crest,  an  appendage  to  fruits  or  seeds. 

Cribriform,  riddled  with  holes. 

Crisp,  having  an  undulated  margin. 

Cruciform,  arranged  like  the  parts  of  a cross, 
as  the  flowers  of  Crucifera. 

Crustaceous,  hard,  thin,  and  brittle. 

Cryptogamous,  with  the  organs  of  reproduc- 
tion obscure. 

Cucullate,  formed  like  a hood  or  cowl. 

Culm,  stem  or  stalk  of  Grasses. 

Cuneiform,  or  Cuneatb,  shaped  like  a 
wedge. 

Cupula,  the  cup  of  the  acorn,  formed  by 
aggregate  bracts. 

Cuspidate,  prolonged  into  an  attenuated 
point. 

Cuticle,  the  thin  membrane  that  covers  the 
epidermis. 

Cyclosis,  movement  of  the  latex  in  laticiferous 
vessels,  and  of  the  fluid-cell  contents  within 
the  cell. 

Cymbiform,  shaped  like  a boat. 

Cyme,  a kind  of  definite  inflorescence,  in 
which  the  flowers  are  in  racemes,  corymbs, 
or  umbels,  the  successive  central  flowers 
expanding  first. 
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Cypsrla,  tnonospermal  fruit  of  Composil®. 
Cytoblast,  the  nucleus  of  a cell. 

Cytogenrsis,  cell  development. 

Deciduous,  falling  off  after  performing  its 
functions  for  a limited  time,  as  the  calyx  of 
R.inunculus. 

Deciduous  Trees,  those  which  lose  their  i 
leaves  annually. 

Decimetre,  the  tenth  part  of  a mbtre,  or  ten 
centimetres. 

Declinate,  directed  downwards  from  its  base. 
Decompound,  a leal  cut  into  numerous  com- 
pound divisions. 

Decorticated,  deprived  of  bark. 

Decumbent,  lying  flat  along  the  ground,  and 
rising  from  it  at  the  apex. 

Decurrent,  leaves  which  are  attached  along 
the  side  of  a stem  below  their  point  of  inser- 
tion ; such  stems  are  often  called  Winged. 
Decussate,  opposite  leaves  crossing  each 
other  in  pairs  at  right  angles. 

Deduplication,  same  as  Chorisis. 

Definite,  applied  to  inflorescence  when  it 
ends  in  a single  flower,  and  the  expansion  of  ; 
the  flower  is  centrifugal  : also  when  the  i 
number  of  the  parts  of  an  organ  is  limited,  as 
when  the  stamens  are  under  twenty. 
Deflexed,  bent  downwards  in  a continuous 
curve. 

Defoliation,  the  fall  of  the  leaves. 
Degeneration,  when  an  organ  is  changed 
from  its  usual  appearance,  and  becomes  less 
highly  developed,  as  when  scales  take  the 
place  of  leaves. 

Dehiscence,  mode  of  opening  of  an  organ,  as 
of  the  seed-vessels  and  anthers. 

Deltoid,  like  the  Greek  !s  in  form. 
Demulcent,  an  emollient. 

Dentate,  toothed,  having  short  triangular 
divisions  of  the  margin. 

Denticulate,  finely  toothed,  having  small 
toothed-like  projections  along  the  margin. 
Dentiform,  tooth-shaped. 

Dependent,  hanging  down. 

Depressed,  flattening  of  a solid  organ  from 
above  downwards. 

Detergent,  having  a cleansing  power. 
Diadei.phous.  stamens  in  two  bundles,  united 
by  their  filaments. 

Diandrous,  having  two  stamens. 

Diaphanous,  transparent. 

Dichlamydeous,  having  calyx  and  corolla. 
Dichotomous,  stem  dividing  by  twos. 
Diclinous,  unisexual  flower  either  monoecious 
or  dioecious. 

Dicotyledonous,  embryo  having  two  coty- 
ledons. 

Dictyogknous,  applied  to  monocotyledons 
having  netted  veins. 

Didynamous,  two  long  and  two  short  stamens. 
Difpuse,  scattered. 

Digitate,  compound  leaf,  composed  of  several 
leaflets  attached  to  one  point. 

Digynous.  having  two  styles. 

Dimerous,  when  the  parts  of  a flower  are  in 
twos. 


Dimidiate,  when  one  half  of  an  organ  is 
smaller  than  the  other  half. 

Dhecio’'S,  staminiferous  and  pistilliferous 
flowers  on  separate  plants. 

Diplostemonous,  stamens  double  the  number 
of  the  petals  or  sepals. 

Dipterous,  having  two  wings. 

Discoid,  in  the  form  of  a disc  or  flattened 
sphere;  discoid  pith,  divided  into  cavities  by 
discs. 

Discs,  the  peculiar  rounded  and  dotted  mark- 
ings on  the  fibres  of  coniferous  wood. 

Disk,  a part  intervening  between  the  stamens 
and  the  pistils  in  the  form  of  scales,  a ring, 
&c. 

Dissected,  cut  into  a number  of  narrow- 
divisions. 

Dissepiment,  a division  in  the  ovary;  true 
when  formed  by  the  edges  of  the  carpels, 
false  when  formed  otherwise. 

Distichous,  in  two  rows  on  opposite  sides  of 
a stem. 

Divaricating,  branches  coming  off  from  the 
stem  at  a very  wide  or  obtuse  angle. 
DobKCANDKOUS,  having  twelve  stamens. 
Dolabriform,  shaped  (ike  an  axe. 

Dorsal,  applied  to  the  suture  of  the  carpel 
which  is  farthest  from  the  axis. 

Double  Flower,  when  the  organs  of  repro- 
duction are  converted  into  petals. 

Drupe,  a fleshy  fruit  like  the  Cherry',  having 
a stony  endocarp. 

Drupels,  small  drupes  aggregated  to  form  a 
fruit,  as  in  the  Raspberry. 

Duramen,  heart-wood  of  dicotyledonous  trees. 

Elaters,  spiral  fibres  in  the  spore-cases  of 
Hepatic®. 

Elliptical,  having  the  form  of  an  ellipse. 
Emarginate,  with  a notch  at  the  end. 
Embracing.  This  is  said  to  be  the  case  when 
a leaf  clasps  the  stem. 

Embryo,  the  young  plant  contained  in  the 
seed. 

Embryo-sac,  the  cell  in  which  the  embryo  is 
formed. 

| Endocarp,  the  inner  layer  of  the  pericarp, 
next  the  seed. 

Endochkome,  the  colouring  matter  within  the 
cells  of  the  lower  plants. 

1 Endogen,  a monocotyledon. 

Endophlceum.  the  inner  bark  or  liber. 
Endopleuka,  the  inner  covering  of  the  seed. 
Endoriuzal,  numerous  rootlets  arising  from 
■within  a common  radicle,  and  passing 
through  sheaths,  as  in  endogenous  germina- 
tion. 

En  dosmose,  movement  of  fl  uids  inwards  through 
a membrane. 

Endosperm,  albumen  formed  within  the  em- 
bryo-sac. 

Endostomr.  the  inner  faratnen  of  the  ovule. 
Endothrcium,  the  inner  coat  of  the  anther. 
Ensiform,  in  the  form  of  a sword,  as  the  leaves 
of  Iris. 

Entire  tinttfer),  without  marginal  divisions 
Envelopes.  Floral  the  c;.  y.\  and  • .to.  u 
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Epicalyx.  outer  calyx  formed  cither  of  sepals 
or  bracts,  as  in  Mallow  and  Potentilla. 
Epicarp,  the  outer  covering  of  the  fruit. 
EPICHtUUM,  the  terminal  portion  of  the  lip 
( labellum ) in  Orchids. 

Epidermis,  the  cellular  layer  covering  the 
external  surface  of  plants. 

Epigynous,  above  the  ovary  by  adhesion  to  it. 
Lfipetalous,  inserted  on  the  petals. 
EriFHYLLOUS,  growing  upon  a leaf. 

Epiphytes,  attached  to  another  plant,  and 
growing  suspended  in  the  air. 

Epispekm,  the  external  covering  of  the  seed. 
Equitant,  applied  to  leaves  folded  longitudi- 
nally, and  overlapping  each  other  without  any 
involution. 

Erect,  applied  to  an  ovule  which  rises  from  the 
base  of  the  ovary. 

Eroded,  gnawed  or  bitten. 

Ekose,  irregularly  toothed,  as  if  gnawed. 

E rum  pent,  as  if  bursting  through  the  epider- 
mis. 

Escharotic,  having  the  power  to  scar  or  burn 
the  skin. 

ETitRio,  the  aggregate  drupes  forming  the 
fruit  of  Rubus. 

Etiolation,  blanching  ; losing  colour  through 
growth  in  the  dark. 

Exalbuminous,  ^ without  a separate  store  of 
albumen  or  perisperm. 

Exannulate,  witnout  a ring  ; applied  to  some 
Ferns. 

Excentric,  removed  from  the  centre  or  axis  ; 

applied  to  a lateral  embryo. 

Excipulus/  a receptacle  containing  fructifica- 
tion iu  Lichens. 

Excoriated,  stripped  of  skin  or  bark. 
Excurrent,  running  out  beyond  the  edge  or 
point. 

Exogbn,  Dicotyledon. 

Exorhizal,  radicle  proceeding  directly  from 
the  axis,  and  afterwards  branching,  as  in 
exogens. 

Exosmose,  the  passing  outwards  of  a fluid 
through  a membrane. 

Exostome,  the  outer  opening  of  the  foramen  of 
the  ovule. 

Exothecium,  the  outer  coat  of  the  anther. 
Exserted,  extended  beyond  an  organ,  as  j 
stamens  beyond  the  corolla. 

Exsiccated,  dried  up. 

Exstipulate,  without  stipules. 

Extine,  the  outer  covering  of  the  pollen 
grain. 

Extra-axillary,  removed  from  the  axil  of  the 
leaf,  as  in  the  case  oPsome  buds. 

Extrorse,  applied  to  anthers  which  dehisce 
on  the  side  farthest  removed  from  the  pistil. 

F.ecula,  starchy  matter. 

Falcate,  or  Falciform,  bent  like  a sickle. 
Farinaceous,  mealy,  containing  much  starch.  ; 
Fasciation,  union  of  branches  of  stems  so  as 
to  present  a flattened  ribbon-like  form. 
Fascicle,  a shortened  umbellate  cyme,  as  in 
some  species  of  D in u thus. 

Fasciculate,  arranged  in  bundles. 


Fastidi  ate,  having  a pyramidal  form,  from  the 
branches  being  parallel  and  erect,  as  in  Lom 
bardy  Poplar. 

Fauces,  the  gaping  part  of  a monopetalous 
corolla. 

Feather  veined,  a leaf  having  the  veins  pass- 
ing from  the  midrib  at  a more  or  less  acute 
angle,  and  extending  to  the  margin. 

F ecundation,  fertilisation. 

Fenestrate,  applied  to  a leaf  with  perfora- 
tions. 

Ferruginous,  rusty. 

Fertile;  applied  to  pistillate  flowers,  and  to 
the  fruit-bearing  fronds  of  Ferns. 
t ibrous,  composed  of  numerous  fibres,  as  some 
roots. 

F ibro-vasculakTissue,  containing  vesselsand 
fibres. 

Filament,  stalk  supporting  the  anther. 
Filamentous,  a string  of  cells  placed  end  to 
end. 

Filiform,  like  a thread. 

Fimbriated,  fringed  at  the  margin. 

F issiparous,  dividing  spontaneously  into  two 
parts  by  means  of  a septum. 

F insure,  a straight  slit  in  an  organ  for  the  dis- 
charge of  its  contents. 

Fistulous,  hollow,  like  steins  of  Grasses. 
Flabeli.iform,  fan-shaped,  as  the  leaves  of 
__  some  Palms. 

Flaccid,  feeble,  weak. 

Flagellum,  a runner,  a weak  creeping  stem, 
bearing  rooting  buds  at  different  points,  as  fn 
the  Strawberry. 

Flexuose,  having  alternate  curvations  in  oppo- 
site directions. 

Floccose,  covered  with  wool-like  tufts. 

F lorets,  little  florets  forming  a compound 
flower. 

F'oliaceous.  having  the  form  of  leaves. 
Follicle,  a fruit  formed  by  a single  carpel 
dehiscing  by  one  suture,  which  is  usually  the 
ventral. 

F’oveolate,  having  pits  or  depressions,  called 
foveae  or  foveola.-. 

I'ovilla,  minute  granular  matter  iu  the  pollen 
grain. 

Fhqnd,  the  leaf-like  organ  of  F'erns,  bearing 
the  fructification. 

Frondose,  applied  to  Cryptogams  with  folia- 
teous  or  lcaf-likc  expansions. 

F^ructipication,  the  seed  or  fruit  of  plants. 
Frustules,  the  parts  or  fragments  into  which 
Diatomacea:  separate. 

F ruticosb,  shrubby. 

F'ugacious,  evanescent,  falling  off  early,  as  the 
petals  of  Cis/us. 

Fulvous,  tawny,  yellow. 

Fungous,  having  the  substance  of  Fungi  or 
Mushrooms. 

Funiculus,  the  cord  connecting  the  hilum  of 
the  ovule  to  the  placenta. 

Furcate,  divided  into  two  branches,  like  a two 
pronged  fork. 

Furfuraceous,  scaly  or  scurfy. 

Fuscous,  blackish  brown. 

Fusiform,  shaped  like  a spindle. 
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Galbulus,  the  polygymreial  fruit  of  Juniper. 

Gamdpetalous,  same  as  mouopctalous,  petals 
united. 

Gamofhyllous  and  Gamosepalous,  same  as 
Monopbyllous  and  Monosepalous,  sepals 
united. 

Geminate,  twin  organs  combined  in  pairs ; 
same  as  Biuate. 

Gemmation,  the  development  of  leaf-buds. 

Gemmule,  same  as  plumule,  the  first  bud  of  the 
embryo. 

Geniculate,  bent  like  a knee. 

Germen,  or  Germ,  a name  for  the  ovary. 

Germinal  Vesicle,  a germ  contained  in  the 
embryo-sac,  from  which  the  embryo  is  de- 
veloped. 

Germination,  the  sprouting  of  the  young 
plant. 

Gibbosity,  a swelling  at  the  base  of  an  organ, 
such  as  the  calyx  or  corolla. 

Gibbous,  swollen  at  the  base,  or  having  a dis- 
tinct swelling  at  some  part  of  the  surface. 

Glabrous,  smooth,  w ithout  hairs. 

Gland,  an  organ  of  secretion  consisting  of  cells, 
and  generally  occurring  on  the  epidermis  of 
plants. 

Glandular  Hairs,  hairs  tipped  with  a gland, 
as  in  Drosera  and  Chinese  Primrose. 

Glans,  nut,  applied  to  the  acorn  and'hazel-nut, 
which  arc  enclosed  in  an  involucre  formed  of 
consolidated  bracts. 

Glaucous,  covered  with  a pale  green  bloom. 

Globose,  round-shaped. 

Globule,  male  organ  of  Chant. 

Glochidiate,  barbed  ; applied  to  hairs  with 
two  reflexed  points  at  their  summits. 

Glomekui.k,  a rounded  cymose  inflorescence, 
as  in  Urtica. 

Glumaceous,  chaffy. 

Glume,  a bract  covering  the  organs  of  repro- 
duction in  the  spikclets  of  Grasses. 

Gluten,  a highly  nitrogenous  substance  found 
in  seeds. 

Gonidia,  green  cells  in  the  thallus  ol  Lichens. 

Grain,  caryopsis,  the  fruit  of  Grasses. 

Grumous,  collected  into  granular  masses. 

Gymnogen,  a plant  with  naked  seeds,  i.e., 
seed  not  in  a true  ovary. 

Gvmnospermous,  plants  with  naked  .seeds,  i t.. 
seeds  not  in  a true  ovary  ; such  as  Conifers. 

Gynandrous,  stamen  and  pistil  united  in  a 
common  column,  as  in  Orchids. 

Gynobase,  a central  axis,  to  the  base  of  which 
the  carpels  are  attached. 

GyNCECIUM,  the  female  organs  of  the  flow  er. 

Gynophore,  a stalk  supporting  the  ovary. 

Gyrate,  same  as  Circulate. 

Habit,  general  external  appearance. 

Hastate,  halbert- shaped,  applied  to  a leaf 
with  two  portions  at  tne  base  projecting  more 
or  less  completely  at  right  angles  to  the 
blade. 

Haulm,  dead  stems  of  herbs,  as  of  the  Potato. 

Haustorium,  the  sucker  at  the  extremity  of 
the  parasitic  root  of  Dodder. 

Heart-wood,  same  as  Duramen. 


Helicoidal,  having  a coiled  appearance  like 
the  shell  of  a snail  ; applied  to  inflorescence. 

Herb,  a plant  with  an  annual  stem,  opposed  to 
a woody  plant. 

Herbaceous,  green  succulent  plants  which  die 
down  to  the  ground  in  winter ; annual  shoots, 
with  green-coloured  cellular  parts. 

Hermaphrodite,  stamens  and  pistils  in  ‘he 
same  flower. 

Hesperidium,  the  fruit  of  the  Orange  and 
other  A urantiactee. 

Heterocysts,  peculiar  large  cells  in  Nosto- 
chinetc. 

H eterogamous,  composite  plants  having  her- 
maphrodite and  unisexual  flowers  on  the  same 
head. 

Heterophyllous,  presenting  two  different 
forms  of  leaves. 

Hilum,  the  base  of  the  seed  to  which  the 
placenta  is.  attached  either  directly  or  by 
means  of  a cord.  The  term  is  also  applied  to 
the  mark  at  one  end  of  some  grains  of  starch. 

Hirsute,  covered  with  long  stiff  hairs. 

Hispid,  covered  with  long,  very  stiff  hairs. 

Histology,  the  study  of  microscopic  tissues. 

Homogeneous,  having  a uniform  structure  or 
substance. 

Hyaline,  transparent  or  colourless. 

Hybrid,  a plant  resulting  from  the  fecundation 
of  one  species  by  another. 

Hymenium,  the  part  which  bears  the  spores  m 
Agarics. 

Hypanthodium.  the  receptacle  of  Dorstenia 
bearing  many  flowers. 

Hypochilum,  the  lower  part  of  the  labctlum  of 
Orchids. 

Hypocrateriform,  shaped  like  a salver,  as 

I the  corolla  of  Primula. 

Hypogeous,  under  the  surface  of  the  soil  ; ap- 
plied to  cotyledons. 

| Hypogynous.  inserted  below  the  ovary  or 
pistil. 

Imbricate,  parts  overlying  each  other  like 
tiles  on  a house.  Imbricated  (estivation, 
the  parts  of  the  flower-bud  alternately  over- 
lapping each  other,  and  arranged  in  a spiral 
manner. 

Impari-pinnate,  unequally  pinnate;  pinnate 
leaf  ending  in  an  odd  leaflet. 

Inarching,  a mode  of  grafting  by  bending  two 
growing  plants  towards  each  other,  and 
causing  a branch  of  the  one  to  unite  to  the 
other. 

Inarticulate,  without  joints  or  interruption 
to  continuity. 

Incised,  cut  down  deeply. 

Included,  applied  to  the  stamens  when  en- 
closed within  the  corolla,  and  not  pushed 
out  beyond  its  tube. 

Incumbent,  cotyledons  with  the  radicle  on 
their  back. 

Incurved,  bending  inwards. 

Indefinite,  applied  to  inflorescence  with  cen- 
tripetal expansion  ; also  to  stamens  above 
twenty,  and  to  ovules  and  seeds  when  very 
numerous 
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Indehiscent,  not  opening,  having  no  regular 
line  of  suture. 

Indigenous,  an  aboriginal  native  in  a country. 
Induplicate,  edges  of  the  sepals  or  petals 
turned  slightly  inwards  in  aestivation. 
Indusium,  epidermal  covering  of  the  fructifica- 
tion in  some  Ferns. 

Inferior,  applied  to  the  ovary  where  it  seems 
to  be  situated  below  the  calyx,  and  to  the 
part  of  the  flower  farthest  from  the  axis. 
Inflexed,  bending  inwards. 

Inflorescence,  the  mode  in  which  the  flowers 
are  arranged  on  the  axis. 

INFUNDIBULIFORM,  in  shape  like  a funnel,  as 
seen  in  some  gamopetalous  corollas. 

Innate,  applied  to  anthers  when  attached  to 
the  top  of  the  filament. 

Inspissated,  thickened  or  dried-up  juice  or 
sap. 

Internode,  the  portion  of  the  stem  between 
two  nodes  or  leaf-buds. 

Interpetiolar,  between  the  petioles. 
iNTERRUPTEDLY-riNNATE,  a pinnate  leaf  in 
which  pairs  of  small  pinna:  occur  between  the 
larger  pairs. 

Intine,  the  inner  covering  of  the  pollen  grains. 
Intkamarginal,  within  the  margiu. 
IttTRORSE,  applied  to  anthers  which  open  or. 

the  side  next  the  pistil. 

Inverse,  inverted. 

Involucel,  bracts  surrounding  the  partial 
umbel  of  Umbtllifera. 

Involucre,  bracts  surrounding  the  general 
umbel  in  Umbellifera,  the  heads  of  flowers 
in  Composite,  and  in  general  any  vcrticillate 
bracts  surrounding  numerous  flowers. 
Involute,  edges  of  leaves  rolled  inwards 
spirally  on  each  side  in  aestivation. 
Irregular,  a flower  in  which  the  parts  of  any 
of  the  verticils  differ  in  size. 

Isomerous,  when  the  whorls  of  a flower  are 
composed  each  of  an  equal  number  of  parts. 
Isosthmonous,  when  stamens  and  floral  en- 
velopes have  the  same  number  of  parts  or 
multiples. 

Isothermal,  lines  'passing  through  places 
which  have  the  same  mean  annum  tempera- 
ture. 

Jugate,  applied  to  the  pairs  of  leaflets  in  com- 
pound leaves  ; Unijugate,  having  one  pair  ; 
Bij ugate,  two  pairs,  and  so  on. 

Keel,  same  as  Carina. 

Knotted,  when  a cylindrical  stem  is  swollen 
at  intervals  into  a knob. 

Labellum,  lip,  one  of  the  divisions  of  the  inner 
whorl  of  the  flower  in  Orchids.  This  part  is 
in  reality  superior,  but  becomes  inferior  by 
the  twisting  of  the  ovary. 

I.abiate,  lipped  ; applied  to  irregular  gamo- 
petalous flowers,  with  an  upper  and  under 
portion  separated  more  or  less  by  an  hiatus 
or  gap. 

Laciniate,  irregularly  cut  into  narrow  seg- 
ments. 


Lactescent,  yielding  milky  juice. 

Lacuna,  a large  space  in  the  midst  of  a group 
of  cells. 

Lamella?,  gills  of  an  Agaric  ; also  applied  to 
I flat  divisions  of  the  stigma. 

Lamina,  the  blade  of  the  leaf ; the  broad  part 
of  the  petal  or  sepal. 

, Lanceolate,  tapering  to  each  end,  but  broad- 
est below  the  middle. 

Lateral,  arising  from  the  side  of  the  axis,  not 
terminal. 

! Latex,  granular  fluid  contained  in  laticiferous 
vessels. 

Laticiferous,  vessels  containing  latex,  which 
j anastomose. 

| Lax,  not  compact. 

Leaflets,  the  small  portions  of  compound 
leaves. 

Legume,  a pod  composed  of  one  carpel,  open- 
ing usually  by  a ventral  and  dorsal  suture,  as 
in  the  Pea. 

Leguminous,  plants  bearing  pods. 

Lenticel,  a small  cellular  process  on  the  bark 
of  the  Willow  and  other  plants. 

Lenticular,  in  the  form  of  a doubly-convex 
lens. 

Lepidote,  covered  with  scales  or  scurf. 

1 Lianes,  twining  woody  plants. 

Liber,  the  fibrous  inner  bark  of  Endophlocum. 
Lid,  the  calyx  which  falls  from  the  flower  in 
one  piece. 

Lignine,  woody  matter  which  thickens  the  cell 
walls. 

Ligulate,  strap-shaped. 

Ligule,  a ptocess  arising  from  the  petiole  of 
1 Grasses,  where  it  joins  the  blade. 
Liguliflor.k,  composite  plants  having  ligulate 
florets. 

Limb,  the  blade  of  the  leaf ; the  broad  part  of 
a petal  or  sepal.  When  sepals  or  petals  arc 
united,  the  combined  broad  parts  are  deno- 
minated collectively  the  limb. 

Line,  the  twelfth  part  of  an  inch 
Linear,  very  narrow  when  the  length  greatly 
exceeds  the  breadth. 

Linguiform,  strap-shaped. 

Lipped,  having  a distinct  lip  or  labellum. 

Lobe,  large  division  of  a leaf  or  any  other 
organ,  applied  often  to  the  divisions  of  the 
anther. 

Loculaments,  divisions  of  the  cells  of  a seed- 
vessel. 

Loculicidal,  fruit  dehiscing  through  the  back 
of  the  carpels. 

Loculus,  a cavity  in  an  ovary.  The  terms  are 
also  applied  to  the  anther. 

Locust  a,  a spikelet  of  Grasses. 

Lodicule,  a scale  at  the  base  of  the  ovary  of 
Grapes. 

Lomentum,  an  indehisccnt  legume  or  pod 
with  transverse  partitions,  each  division  con- 
taining one  seed. 

Lurid,  a colour  combining  yellow,  purple,  and 
grey. 

Lyrate,  a pinnatifid  leaf  with  a large  terminal 
lobe,  and  smaller  ones  as  we  approach  the 
petiole 
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Macropodous,  applied  to  tlie  thickened  radicle 
of  a monocotyleoonous  embryo. 

Marcescent,  withering,  but  not  falling  oft 
until  the  part  bearing  it  is  perfected. 
Medulla,  the  pith. 

Medullary  Rays,  cellular  prolongation 
uniting  the  pith  and  the  bark. 

Medullary  Sheath,  sheath  containing  spiral 
vessels,  surrounding  the  pith  in  exogens. 
Membranous,  having  the  consistence,  aspect. 

and  structure  of  a membrane. 

MericaRP,  carpel  forming  one-half  of  the  fruit 
of  Uiiibellifertr:. 

Merithal,  a term  used  in  place  of  Internode  ; 
applied  by  Gaudichaud  to  the  different  parts 
of  the  leaf. 

M esocarp,  middle  covering  of  the  fruit. 
Mesochilum,  middle  portion  of  the  labelluin 
of  Orchids. 

MesOPHLCEUM,  middle  layer  of  the  bark. 
Metre,  equal  to  39'3707  inches  British. 
Micrometer,  instrument  for  measuring  micro- 
scopic objects. 

Micropyle,  the  opening  or  foramen  of  the 
seed. 

Millimetre,  equal  to  o'o393707  English 
inch. 

Monadelphous,  stamens  united  into  one 
bundle  by  union  of  their  filaments. 
Moniliform,  beaded  ; cells  united  with  inter- 
ruptions, so  as  to  resemble  a string  of  beads. 
Mo  nocar  pic,  producing  flowers  and  fruit  once 
during  life,  and  then  dying. 
Monochlamydeous,  flowers  having  a single 
envelope. 

Monoclinous,  stamens  and  pistils  in  the  same 
flower. 

Monocotyledonous,  having  one  cotyledon 
in  the  embryo. 

Moncecious,  stamens  and  pistils  in  different 
flowers  on  the  same  plant. 

Monopetalous,  same  as  Gamopetalous. 
Monophyllous,  same  as  Gamophyllous. 
Monosepaj.oUS,  having  one  sepal  or  division 
in  the  calyx.  Same  as  Gamosepalous. 
Monstrosity,  an  abnormal  development  ; 
applied  more  especially  to  double  flowers. 

♦ Morphology,  the  study  ol  the  forms  which 
the  different  organs  assume,  and  the  laws 
that  regulate  their  metamorphoses. 
Mucilage,  a thick  viscid  fluid. 

Mucro,  a stiff  point  abruptly  terminating  an 
organ. 

Mucronate,  having  a mucro. 

Mucronulate,  having  a little  hard  point. 

M URIC  ATE,  covered  with  firm  sharp  points  or 
excrescences. 

Murieorm,  like  bricks  in  a wall ; applied  to 
cells. 

Mycelium,  the  cellular  spawn  of  Fungi. 


i 


Naked,  applied  to  seeds  not  contained  in  a 
true  ovary ; also  to  flowers  without  any  j 
floral  envelopes. 

N a inform,  shaped  like  a turnip. 

Naturalised,  originally  introduced  by  arti- 
ficial means,  but  become  apparently  wild.  | 


Navicular,  hollowed  like  a boat. 

Nectary,  any  abnormal  part  of  a flower.  It 
ought  to  be  restricted  to  organs  secreting  a 
honey-like  matter,  as  in  the  Crown  Imperial. 
Nervation,  same  as  Nevation. 

N erves,  the  veins  of  leaves. 

Netted,  applied  to  reticulated  venation. 
Nodding,  drooping. 

Node,  the  part  of  a stem  from  which  the  leaf- 
bud  proceeds. 

Nodose,  having  swollen  nodes  or  articulations. 
Nucleus,  the  body  which  gives  origin  to  new 
cells;  also  applied  to  the  central  cellular 
portion  of  the  ovule  and  seed._ 

Nucule,  female  part  of  fructification  in  the 
Characea;. 

Nut,  any  dry  onc-cclled  indehisceat  fruit  with 
hard  pericarp. 

Obcordate,  inversely  heart-shaped,  with  the 
divisions  of  the  heart  at  the  opposite  end 
from  the  stalk. 

Oblong,  about  three-fourths  as  long  as 
broad. 

Obovate,  reversely  ovate,  the  broad  part  of 
the  egg  being  uppermost. 

Obsolete,  imperfectly  developed  or  abortive  ; 
applied  to  the  calyx  when  it  is  in  the  form  of 
a rim. 

Obtuse,  not  pointed,  with  a rounded  or  blunt 
termination. 

Ochraceous,  clay  or  ochre  colour. 

Ochrea,  the  sheathing  stipule  of  Polygonacea. 
Officinal,  sold  in  the  shops. 

Oleraceous,  used  as  an  esculent  potherb. 
Olivaceous,  having  the  colour  of  olives. 
Oophoridium,  organ  in  Lycopodiaceae  con- 
taining large  spores. 

Opaque,  dull,  not  shining. 

Opercular,  covered  with  a lid. 

Operculum,  lid ; applied  to  the  separable 
part  of  the  theca  of  Mosses  ; also  applied 
the  lid  of  certain  seed-vessels. 

Opposite,  applied  to  leaves  placed  on  opposite 
sides  of  the  same  stem  at  the  same  level. 
Orbicular,  rounded  leaf  with  petiole  attached 
to  the  centre  of  it. 

Organography,  the  description  of  the  organs 
of  plants. 

Orthotropal,  ovule  with  foramen  opposite 
to  the  hilum  : embryo  with  radicle  next  the 
hilum. 

Osmose,  the  force  with  which  fluids  pass 
through  membranes  in  experiments  on  exos- 
mose and  endosniose. 

Oval,  elliptical,  blunt  at  each  end. 

Ovary,  the  part  of  the  pistil  which  contains 
the  ovules. 

Ovate,  shaped  like  an  egg ; applied  to  the 
broader  end  of  the  egg  next  the  petiole  or  axis. 
Ovoid,  egg-shaped. 

Ovule,  the  young  seed  contained  in  the  ovary. 

Pale,  the  part  of  the  flower  of  Grasses  within 
the  glume;  also  applied  to  the  small  scaly 
laminae  which  occur  in  the  receptacle  of  some 
Composite. 
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Pala-oiiiytology,  the  study  of  fossil  plants. 
Paleaceous,  chaffy,  covered  with  small,  erect, 
membranous  scales. 

Palmate  and  Palmatifid,  applied  to  a leaf 
with  radiating  venation,  divided  into  lobes  to 
about  the  middle. 

Palm  atipartite,  applied  to  a leaf  with 
radiating  venation,  cut  nearly  to  the  base  in 
a palmate  manner, 

Panduriform,  shaped  like  a fiddle. 

Panicle,  inflorescence  of  Grasses,  consisting 
of  spikelets  on  long  peduncles  coming  oflfina 
racemose  manner. 

Paniculate,  forming  a panicle. 
Papilionaceous,  corolla  composed  of  vexillum, 
two  ala:,  and  Carina,  as  in  the  Pea. 
Papillose,  covered  with  smali  nipple-like 
prominences. 

Pappus,  the  hairs  at  the  summit  of  the  ovary 
m Composite.  They  consist  of  the  altered 
calycine  limb.  Pappose,  provided  with 
pappus. 

P ARAPHYSES,  filaments,  sometimes  articulated, 
occurring  in  the  fructification  of  Mosses  and 
other  Cryptogams. 

Parasite,  attached  to  another  plant,  and 
deriving  nourishment  from  it. 

Parenchyma,  cellular  tissue. 

Parietal,  applied  to  placentas  on  the  wall  of 
the  ovary. 

Pari-pinnate,  a compound  of  pinnate  leaf 
ending  in  two  leaflets. 

Parthenogenesis,  production  of  perfect  seed 
with  embryo,  without  the  application  of 
pollen. 

Patent,  spreading  widely. 

P atulus,  spreading  less  than  when  patent. 
Pectinate,  divided  laterally  into  narrow 
segments  like  the  teeth  of  a comb. 

Pedate  and  Pedatipid,  a palmate  leaf  of 
three  lobes,  the  lateral  lobes  bearing  other 
equally  large  lobes  on  the  edges  next  the 
middle  lobe. 

Pedicel,  the  stalk  supporting  a single 
flower. 

Peduncle,  the  general  flower-stalk  or  floral  [ 
axis  ; sometimes  it  bears  one  flower,  at  other 
times  it  bears  several  sessile  or  pedicellate 
flowers. 

Pelagic,  growing  in  the  ocean. 

Pellucid,  transparent. 

Peloria,  a name  given  to  a teratological  phe- 
nomenon, which  consists  in  a flower  that  is  I 
usually  irregular  becoming  regular  ; for  1 
instance,  when  Linaria,  in  place  of  one  spur, 
produces  five. 

Peltate,  shield-like,  fixed  to  the  stalk  by  a 
point  within  the  margin  ; peltate  hairs, 
attached  to  their  middle. 

Pendulous,  applied  to  ovules  which  are  hung 
from  the  upper  part  of  the  ovary. 

Pknicillate,  resemblinga  camel's-hair pencil. 
Penni-nrrved  and  Pknni-vkined,  the  veins 
disposed  like  a feather,  running  from  the  ' 
middle  of  the  leaf  to  the  margin 
Pentamerous,  composed  of  different  whorls 
in  five,  or  multiples  of  that  number. 


Pei*o,  the  fruit  of  the  Melon,  Cucumber,  and 
other  Cucurbitacea. 

Perennial,  living,  or  rather  flowering,  for 
several  years. 

Perfoliate,  a leaf  with  the  lobes  at  the  base, 
united  on  the  side  of  the  stem  opposite  the 
blade,  so  that  the  sulk  appears  to  nass 
through  the  leaf. 

Perianth,  a general  name  for  the  floral 
envelopes  ; applied  in  cases  where  there  is 
only  a calyx,  or  where  the  calyx  and  corolla 
are  alike. 

Pericarp,  the  covering  of  (he  fruit. 
Pekiciletial,  applied  to  the  leaves  surround- 
ing the  fruit-stalk  or  seta  of  Mosses. 
Pericladium,  the  large  sheathing  petiole  of 
Umbellifertx. 

Periderm,  a name  applied  to  the  outer  layer 
of  the  barks. 

Peridium,  the  envelope  of  the  fructification  in 
gasteromycetous  Fungi. 

Perigone,  same  as  Perianth.  Some  restrict 
the  term  to  cases  in  which  the  flower  is 
female,  or  pistilliferous.  It  has  also  been 
applied  to  the  involucre  of  Jungemannieie. 
Perigynous,  applied  to  the  corolla  and  sta- 
mens when  attached  to  the  calyx. 
Perigynum,  applied  to  the  pistil  in  the  genus 
Carex. 

Perifhhrical,  applied  to  an  embryo  curved 
so  as  to  surround  the  albumen,  following  the 
inner  part  of  the  covering  of  the  seed. 
Perisperm,  the  albumen  or  nourishing  matter 
stored  up  with  the  embryo  in  the  seed 
Peristome,  the  opening  of  the  sporangium  of 
Mosses  after  the  removal  of  the  calyptra  and 
operculum. 

Perithecium,  a conceptable  in  Cryptogams, 
containing  spores,  and  having  ail  opening  at 
one  end. 

Persistent,  not  falling  off,  remaining  attached 
to  the  axis  until  the  part  which  bears  it  is 
matured. 

Personate,  a gamopetalous  irregular  corolla, 
having  the  lower  lip  pushed  upwards,  so  as 
to  close  the  hiatus  between  the  two  lips. 
I’ertuse,  having  slits  or  holes. 

Perul.e,  the  scales  of  the  leaf-bud. 

Petaloid,  like  a petal 

Petals,  the  leaves  forming  the  coralline 
whorl. 

Petiolate,  having  a stalk  or  petiole. 

Petiole,  a leaf-stalk  ; P-etiolule,  the  stalk  of  a 
leaflet  in  a compound  leaf. 

Ph.enogamous,  same  as  Phanerogamous. 
Phanerogamous,  having  conspicuous  flowers. 
Phycology,  the  study  of  Alg®,  or  Seaweeds. 
Phyllariks,  the  leaflets  forming  the  involucre 
of  composite  flowers. 

Phyllodium,  the  leaf-stalk,  enlarged  so  as  to 
have  the  appearance  of  a leaf. 

Phyllotaxis,  the  arrangement  of  the  leaves 
on  the  axis. 

Physiognomy,  general  appearance,  without 
reference  to  botanical  characters. 

Physiology,  vegetable,  the  study  of  the  func- 
tions of  plants. 
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Phytologv,  the  study  of  plants  ; same  as 
botany. 

Piiytozoa,  moving  filaments  in  the  antheridia 
of  Cryptogams. 

Pileatb,  having  a cup  or  lid  like  the  cup  of  a 
Mushroom. 

Pilkoshiza,  a covering  of  the  root,  as  in 
Lemna. 

Pilkl'S,  the  cap-like  portion  of  the  Mushroom, 
bearing  the  hymemum  on  its  under  side. 

Pilose,  provided  with  hairs ; applied  to  pappus 
composed  of  simple  hairs. 

Pinna,  the  leaflet  of  a pinnate  leaf. 

Pinnate,  a compound  leaf  having  leaflets 
arranged  on  each  side  of  a central  rib. 

Pinnatifid,  a simple  leaf  cut  into  lateral 
segments  to  about  the  middle. 

Pinnatipartite,  a simple  leaf  cut  into  lateral 
segments,  the  divisions  extending  nearly  to 
the  central  rib. 

Pinnule,  the  small  pinna:  of  a bipinnate  or 
tripinnate  leaf. 

Pistil,  the  female  organ  of  the  flower,  com- 
posed of  one  or  more  carpels ; each  carpel 
being  composed  of  ovary,  style,  and  stigma. 

Pistillate  and  Pistilliferous,  applied  to  a 
female  flower  or  a female  plant. 

Pistillidium,  the  female  organ  in  Cryptogams. 

Pitchers,  vessels  of  this  form  at  the  end  of 
the  leaves  of  Nepenthes,  & c. 

Pith,  same  as  Medulla. 

Placenta,  the  cellular  part  of  the  carpol, 
bearing  the  ovule. 

Placentation,  the  formation  and  arrange- 
ment of  the  placentas. 

Pleurenchyma,  woody  tissue. 

Plkurocarpi,  Mosses  with  the  fructification 
proceeding  laterally  from  the  axils  of  the 
leaves. 

Plicate,  folded  like  a fan. 

Plumose,  feathery;  applied  to  hairs  having 
two  longitudinal  rows  of  minute  cellular 
processes. 

Plumule,  the  first  bud  of  the  embryo,  usually 
enclosed  by  the  cotyledons. 

Plurilocular.  having  many  loculamcnts. 

Podetium,  a stalk  bearing  the  fructification  in 
some  Lichens. 

Podosi’Erm,  the  cord  attaching  the  seed  to 
the  placenta. 

Pollard-trees,  cut  down  so  as  to  leave  only 
the  lower  part  of  the  trunk,  which  gives  otf 
numerous  buds  and  branches. 

Pollen,  the  powdery  matter  contained  in  the 
anthet. 

Pollen-tube,  the  tube  emitted  by  the  pollen 
grain  after  it  is  applied  to  the  stigma. 

Pollinia,  masses  of  pollen  found  in  Orchids 
and  Asclepiads. 

Polyadelphous,  stamens  united  by  their 
filaments  so  as  to  form  more  than  two 
bundles. 

Polyandrous,  stamens  above  twenty. 

Polycarpic,  plants  which  flower  and  fruit 
many  times  in  the  course  of  their  life. 

Polvcotyledonous  an  embryo  having  many 
cotyledons,  as  in  Pirs. 


Polygamous,  plants  bearing  hermaphrodite 
as  well  as  male  and  female  flowers 

Polymorphous,  assuming  many  shapes. 

Polypetalous,  a corolla  composed  of  separate 
petals. 

Polyphyllous,  a calyx  or  involucre  composed 
of  separate  leaflets. 

Polyskpai.ous,  a calyx  composed  of  separate 
sepals. 

Pome,  a fruit  like  the  Apple  and  Pear. 

Porous  Vessels,  same  as  Pitted  or  Dotted 
Vessels. 

Posterior,  applied  to  the  part  of  the  flower 
placed  next  the  axis  ; same  as  Superior. 

Pouch,  the  short  pod  or  silicic  of  some  Cruci- 
fer<r. 

Premorse,  bitten  ; applied  to  a root  termi- 
nating abruptly,  as  if  bitten  oft. 

Prickles,  hardened  epidermal  appendages  of 
a nature  similar  to  hairs. 

Priminr,  the  outer  coat  of  the  ovule. 

Primordial  Utricle,  the  lining  membrane 
of  cells  in  their  early  state. 

Process,  any  prominence  or  projecting  part, 
or  small  lobe. 

Procumbent,  lying  on  the  ground. 

Proembryo,  cellular  body  in  an  ovary,  from 
which  the  embryo  and  its  suspensor  are 
formed.  Sometimes  Proembryo  is  used  for 
Prothallus. 

Proliferous,  bearing  abnormal  buds. 

Prone,  prostrate,  lying  flat  on  the  earth. 

Propagulum,  an  o IT, hoot  or  germinating  bud 
attached  by  a thickish  stalk  to  the  parent 
plant. 

Prosenchyma,  fusiform  tissue  forming  wood. 

Prothallium,  or  Prothallus,  names  given 
to  the  first  part  produced  by  the  spore  of  an 
acrogen  in  germinating. 

Protoplasm,  the  nitrogenous  gelatinous 
matter  in  which  the  vital  activity  of  cells 
resides. 

j Pseudo-bulb,  the  peculiar  aerial  stem  of  many 
epiphytic  Orchids. 

Pubescence,  short  and  soft  hairs  covering  a 
surface. 

I Pululating,  budding. 

I Pulverulent,  covered  with  fine  powdery 

I matter. 

| Pulvinate,  shaped  like  a cushion  or  pillow. 

i Pulvinus,  cellular  swelling  at  the  point  where 
the  leaf-sulk  joins  the  axis. 

Punctated,  applied  to  the  peculiar  dotted 
woody  fibres  of  Conifera. 

Putamen,  the  hard  endocarp  of  some  fruits. 

Pycnxdes,  cysts  containing  stylosporcs  found 
in  some  Lichens. 

Pvxis,  a capsule  opening  by  a lid. 

8Uatenarv,  composed  of  parts  in  fours. 

_ uin  arv,  composed  of  parts  in  fives. 

Quinatb,  five  leaves  coming  off  from  one  point. 
Quincunx,  when  the  leaves  in  the  bud  are  five, 
of  which  two  arc  exterior,  two  interior,  and 
the  fifth  covers  the  interior  with  one  margin, 
J and  has  its  other  margin  covered  by  the  ex- 
terior. Quincuncial , arranged  in  a quincunx. 
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Race,  a permanent  variety. 

Raceme,  an  indefinite  inflorescence,  in  which 
there  is  a primary  axis  bearing  stalked 

flowers. 

Racemose,  flowering  in  racemes. 

Rachis,  the  axis  of  inflorescence  ; also  ap- 
plied to  the  stalk  of  the  frond  in  Ferns,  and  to 
the  common  stalk  bearing  the  alternate 
spikelets  in  some  Grasses. 

Radical,  belonging  to  the  root ; applied  to 
leaves  close  to  the  ground,  clustered  at  the 
base  of  x flower-stalk. 

Radicle,  the  young  root  of  the  embryo. 

Ramenta,  little  brown  withered  scales  with 
which  the  stems  of  some  plants  are  covered. 

Ramifications,  sub-divisions  of  roots  or 
branches. 

Raphe,  the  line  which  connects  the  hilum  and 
the  chalaza  in  anatropal  ovules. 

Raphides,  crystals  found  in  cells,  which  are 
hence  called  Raphidlan. 

Receptacle,  the  flattened  end  of  the  peduncle 
rachis,  bearing  numerous  flowers  in  a head  ; 
applied  also  generally  to  the  extremity  of  the 
peduncle  or  pedicel. 

Reclinate,  curved  downwards  from  the  hori- 
zontal, bent  back  up. 

Recurved,  bent  backwards. 

Reduplicate,  edges  of  the  petals  or  sepals 
turned  outward  in  aestivation. 

Rkgma,  seed-vessels  composed  of  elastic  cocci, 
as  in  Euphorbia. 

Regular,  applied  to  an  organ,  the  parts  of 
which  are  of  similar  form  and  size. 

RF-UQUI.-e.  remains  of  withered  leaves  attached 
to  the  plant. 

Reniform,  in  shape  like  a kidney. 

Repand,  having  a slightly  undulated  or  sinuous 
margin. 

R eplu  M,  a longitudinal  division  in  a pod  formed 
by  the  placenta,  as  in  Cruci/enr. 

Resupinatb,  inverted  by  a twisting  of  the 
stalk. 

Reticulate,  netted,  applied  to  leaves  having 
a network  of  anastomosing  veins. 

Retinaculum,  the  glandular  viscid  portion  at 
the  extremity  of  the  caudicle  in  some  Pollinia. 

Retrorse,  turned  backwards. 

Retuse,  when  the  extremity  is  broad,  blunt, 
and  slightly  depressed. 

Revolute,  leaf  with  its  edges  rolled  backwards 
in  vernation. 

Rhizome,  a stem  creeping  horizontally,  more 
or  less  covered  by  the  soil,  giving  off  buds 
above  and  roots  below. 

Rhizotaxis,  the  arrangement  of  the  roots. 

Rho.mp.oid,  quadrangular  form,  not  square  with 
equal  sides. 

Rib,  the  projecting  vein  of  a leaf. 

Ringent,  a labiate  flower  in  which  the  upper 
lip  is  much  arched. 

Root  stock,  same  as  Rhizome 

Rosette,  leaves  disposed  in  close  circles  form- 
ing a cluster. 

Rostellum,  a prolongation  of  the  upper  edge 
of  the  stigmas  in  some  Orchids. 

Rostrate,  beaked. 


| Rotate,  a regular  gamopetalous  corolla,  with 
a short  tube,  the  limbs  spreading  out  more  or 
less  at  right  angles. 

Rubefacient,  that  which  reddens  the  surface. 

; Rudimentarv,  an  organ  in  an  abortive  state 
arrested  in  its  development, 
j Rufous,  rust-red. 

I Rugose,  wrinkled. 

j Ruminate,  applied  to  mottled  albumen. 
Runcinate,  a pinnatifid  leaf  with  a triangular 
termination,  and  sharp  divisions  pointing 
| downwards,  as  in  Dandelion. 

Runners,  procumbent  shoots  which  root  at 
' their  extremity, 
j Rusty,  rust-coloured. 

Sagittate,  like  an  arrow;  a leaf  having  two 
prolonged  sharp-pointed  lobes  projecting 
downwards  beyond  the  insertion  of  the  peti- 
ole. 

Samara,  a winged  dried  fruit,  as  in  the  Elm. 
Saponaceous,  soap-like. 

Sarmbntose,  yielding  runners. 

Sarmf.ntum,  sometimes  meaning  the  same  as 
Flagellum,  or  runner  ; at  other  times  applied 
to  a twining  stem  which  supports  itself  by 
means  of  others. 

| Scabrous,  rough,  covered  with  very  stiff  short 
hair. 

Scalariporm.  vessels  having  bars  like  a ladder, 
seen  in  Ferns. 

j Scales,  small  processes  resembling  minute 
leaves.  * 

Scandent,  climbing  by  means  of  supports,  as 
on  a wall  or  rock. 

Scape,  a naked  flower-stalk,  bearing  one  or 
more  flowers  arising  from  a short  axis,  and 
usually  with  radical  leaves  at  its  base. 

! Scarious,  or  Scariose,  having  the  consistence 
of  a dry  scale,  membranous,  dry,  and  shri- 
velled. 

Scion,  the  young  twig  used  as  a graft. 

: Sclerogbn,  the  thickening  matter  of  woody 
cells. 

I Scorpioidal,  like  the  tail  of  a scorpion  ; a 
peculiar  twisted  cymose  inflorescence,  as  in 
lloraginacese. 

Scurfy,  applied  to  stems  and  leaves  covered 
with  loose  scales. 

Secund,  turned  to  one  side. 

Secundine,  the  second  coat  of  the  ovule,  within 
the  primine. 

Segments,  divisions 
Segregate,  separated  from  each  other. 
Seminal,  applied  to  the  cotyledons,  or  seed- 
leaves. 

Sepal,  one  of  the  leaflets  forming  the  calyx. 
Septate,  divided  by  septa  or  partitions. 
Septicidal,  dehiscence  of  a seed-vessel  through 
the  septa  or  edges  of  the  carpels. 
Septifragal,  dehiscence  of  a seed-vessel 
through  the  back  of  the  loculaments,  the 
valves  also  separating  from  the  septa. 

Septum,  a division  in  an  ovary  formed  by  the 
sides  of  the  carpels. 

Sericeous,  silky  ; covered  with  fine,  close- 
pressed  hairs. 
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Serrate,  having  sharp  processes  arranged 
like  the  teeth  of  a sasv  ; Biscrratt,  when  these 
arc  alternately  large  and  small,  or  where  the 
teeth  are  themselves  serrated. 

Serrulate,  with  very  fine  serratures. 

Sessile,  without  a stalk,  as  a leaf  without  a 
petiole. 

Seta,  a bristle  or  sharp  hair ; also  applied  to 
the  gland  tipped  hairs  of  Rosace*  and  J/ier- 
acinm,  and  to  the  stalk  bearing  thethecca  of 
Mosses. 

Setaceous  and  Setiform,  in  the  form  of 
bristles. 

Setiform,  bristle-shaped. 

Setose,  covered  with  set®  and  bristles. 

Sheath,  the  lower  part  of  the  leaf  surrounding 
the  stem. 

Silicula,  a short  pod  with  a double  placenta 
and  replum,  as  in  some  Crucifera. 

Siliqua,  a long  pod,  similar  in  construction  to 
the  silicic. 

Simple,  not  branching,  not  divided  into  sepa- 
rate parts.  Simple  fruits  are  those  formed  by 
one  flower. 

Sinuous,  with  a wavy  or  flexuous  margin. 

Sinus,  the  base  or  recessos  formed  by  the  lobes 
of  leaves. 

Slashed,  divided  by  deep  and  very  acute  in- 
cisions. 

Social  Plants,  such  as  grow  naturally  in 
groups  or  masses. 

Soredia,  powdery  cells  on  the  surface  of  the 
thallus  of  some  Lichens. 

Spadix,  a succulent  spike  bearing  male  and 
female  flowers,  as  in  Arum. 

Spathe,  large  membranous  bract  covering 
numerous  flowers. 

Spawn,  same  as  Mycelium. 

Specific  Character,  the  essential  character  j 
of  a species. 

Spermagone,  a microscopic  conceptacle  in 
Lichens,  containing  reproductive  bodies 
called  spermatia ; also  a conceptacle  con- 
taining fructification  in  Fungi. 

Spermatia,  motionless  spermatozoids  in  the 
spcrmagones  of  Lichens  and  Fungi. 

Spermodkrm,  the  general  covering  of  the  seed, 
sometimes  applied  to  the  episperm  or  outer 
covering. 

Spheroidal,  nearly  spherical. 

Spike,  inflorescence  consisting  of  numerous 
flowers  sessile  on  an  axis. 

Spinel  or  Thorn,  an  abortive  branch  with  a 
hard,  sharp  point. 

Spiral  Vessels,  having  a spiral  fibre  coiled 
up  inside  a tube 

Spongiole,  the  cellular  extremity  of  a young 
root. 

Sporangium,  a case  containing  spores. 

Spoke,  a cellular  germinating  body  in  crypto- 
gamic  plants. 

Sporidium,  a cellular  germinating  body  in 
Cryptogamia,  containing  two  or  more  cells  in 
its  interior. 

Sporui.es,  the  small  spores  in  Cryptogamia. 

Squamiform,  like  scales. 

Squa.niose,  covered  with  scales 


Squarrose,  covered  with  processes  spreading 
at  right  angles,  or  in  a greater  degree. 

Stamen,  the  male  organ  of  the  flower  formed 
by  a stalk  or  filament,  and  the  anther  con- 
taining pollen. 

Staminate,  applied  to  a male  flower,  or  to 
plants  bearing  male  flowers. 

Staminodium,  an  abortive  stamen. 

Standard,  same  as  Vexillum. 

Stellate,  like  a star. 

Sterigmata,  cells  bearing  naked  spores  ; also 
cellular  filaments  bearing  spermata  and 
stylospores  in  the  spermogones  and  pycnidcs. 

Sterile,  male  flowers  not  bearing  fruit. 

Stichidia,  pod-like  receptacles,  containing 
spores. 

Stigma,  the  upper  cellular  secreting  portion  of 
the  pistil  uncovered  with  epidermis. 

Stigmatic,  belonging  to  the  stigma. 

Stipe,  the  stalk  of  Fern  fronds ; the  stalk 
bearing  the  pilcus  in  Agarics. 

Stipkl,  appendage  at  the  base  of  a leaflet. 

! Stipitate,  supported  on  a stalk, 
j Stipulate,  furnished  with  stipules. 

Stipule,  appendage  at  the  base  of  leaves. 

Stolon,  a sucker  at  first  aerial,  and  then 
rooting. 

Stolonifkrous,  having  creeping  runners, 
which  root  at  the  joints. 

Stomata,  openings  in  the  epidermis  of  plants, 
especially  in  the  leaves. 

Stool,  a plant  from  which  layers  are  propa- 
gated by  bending  down  the  branches  so  as  to 
root  in  the  soil. 

Strap-shaped,  same  as  Ligulate  ; linear,  or 
about  six  times  as  long  as  broad. 

Striated,  marked  by  streaks  or  stria:. 

Strigose,  covered  w ith  rough,  strong,  ad- 
pressed  hairs. 

Strobilus,  a cone,  applied  to  the  fruit  of  Firs, 
as  well  as  to  that  of  the  Hop. 

Strophiole,  a swelling  on  the  surface  of  a 
seed. 

Struma,  a cellular  swelling  at  the  point  where 
a leaflet  joins  the  midrib ; also  a swelling 
below  the  sporangium  of  Mosses. 

Style,  the  stalk  interposed  between  the  ovary 
and  the  stigma. 

Styi.opod,  an  epigynous  disc  seen  at  the  base 
of  the  styles  of  U nibelli/erce. 

Styi.ospore,  a spore-like  body,  borne  on  a 
sterigma,  or  cellular  stalk,  in  the  pycnides  of 
Lichens. 

Suberous,  having  a corky  texture. 

Subterranean,  underground  ; same  as  Hy- 
pogcal. 

Subulate,  shaped  like  a cobbler’s  awl. 

Succulent,  soft  and  juicy. 

Suffruticose,  having  the  characters  of  an 
under-shrub. 

Sulcatk,  furrowed  or  grooved. 

Superior,  applied  to  the  ovary  when  free,  or 
not  adherent  to  the  calyx  ; to  the  calyx, 
when  it  is  adherent  to  the  ovary  : to  the  part 
of  a flower  placed  next  the  axis. 

Supernatant,  floating  on  the  surface. 

| Sutra-decompound,  doubly  compounded. 
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Suspended,  applied  to  an  ovule  which  Hanes 
from  a point  a little  below  the  apex  of  the 
ovary. 

SusrENSOR,  the  cord  which  suspends  the  em- 
bryo, and  is  attached  to  the  radicle  in  the 
young  state. 

Sutural,  applied  to  that  kind  of  dehiscence 
which  takes  place  at  the  sutures  of  the 
fruit. 

Suture,  the  part  where  separate  organs  unite, 
or  where  the  edges  of  a folded  organ  adhere  ; 
the  ventral  suture  of  the  ovary  is  that  next 
the  centre  of  the  flower ; the  dorsal  suture 
corresponds  with  the  midrib. 

Symmetry,  applied  to  the  flower,  has  reference 
to  the  parts  being  of  the  same  number,  or 
multiples  of  each  other. 

Synantherous,  anthers  united  together. 

Syncarpous,  carpels  united  so  as  to  form  one 
ovary  or  pistil. 

Syngenesious,  same  as  Synantherous. 

Tap-root,  root  descending  deeply  in  a tapering, 
undivided  manner. 

Tegmen,  the  second  covering  of  the  seed  ; 
called  also  Endopleura. 

Tegmenta,  scales  protecting  buds. 

Tendrils,  curling,  twining  organs,  with  which 
plants  grasp  supports. 

Teratology,  study  of  monstrosities  and  mor- 
phological changes. 

Tbrcine,  the  third  coat  of  the  ovule,  forming 
the  covering  of  the  central  nucleus. 

Terete,  nearly  cylindrical. 

Terminal,  at  the  top  or  end. 

Ternary,  parts  arranged  in  threes. 

Tern  ate,  compound  leaves  composed  of  three 
leaflets. 

Testa,  the  outer  covering  of  the  seed;  some 
apply  it  to  the  coverings  taken  collectively. 

Tetkadynamous,  four  long  stamens  and  two 
short,  as  in  Crucifera. 

Tetragonous,  having  four  angles. 

Tetramerous:  a flower  is  tetramerous  when 
its  envelopes  arc  in  fours. 

Tetraspore,  a germinating  body  in  Algse, 
composed  of  spore  like  cells,  but  also  ap- 
plied to  those  of  three  cells. 

Thalamifloral,  parts  of  the  floral  envelope 
inserted  separately  into  the  receptacle  of  the 
thalamus. 

Thalamus,  the  receptacle  of  the  flower,  or  the 
part  of  the  peduncle  into  which  the  floral 
organs  are  inserted 

Thallockns,  or  Thallophytes,  plants  pro- 
ducing a thallus. 

Thallus,  cellular  expansion  in  Lichens  and 
other  Cryptogams,  bearing  the  fructification. 

Theca,  sporangium  or  spore  case,  containing 
spores. 

1'hroat,  the  orifice  of  a gamopetalous  corolla. 

Thyrsus,  a sort  of  panicle,  in  form  like  a bunch 
of  grapes,  the  inflorescence  being  mixed. 

Tigellus,  the  young  embryonic  axis. 

Tomentosb,  covered  with  cottony,  entangled 
pubescence,  called  tomentum. 

Tombntum,  dense,  close  hair. 


Toothed,  dentated. 

Torus,  another  name  for  Thalamus ; some- 
times applied  to  a much-developed  thalamus, 
as  in  Nelutnbium. 

Transpiration,  the  exhalation  of  fluids  by 
leaves.  &c. 

Tri  adelphous,  stamens  united  in  three  bundles 
by  their  filaments. 

Triangular,  having  three  angles,  the  faces 
being  flat. 

Trichotomous,  divided  successively  into  three 
branches. 

Trifoliate,  or  Trifolioi.atb,  same  as  Tcr- 
nate.  When  the  three  leaves  come  off  at  one 
point  the  leaf  is  ternatcly  trifoliate ; wher 
there  are  a terminal  stalked  leaflet  and  two 
lateral  ones,  it  is  pinna tely  trifoliate. 

Trigonous,  having  three  angles,  the  faces 
being  convex. 

Trimerous  ; a trimerous  flower  has  its  enve- 
lopes in  three  or  multiples  of  three. 

Tripartite,  deeply  divided  into  three. 

Trifinnate,  a compound  leaf  three  times  di- 
vided in  a pinnate  manner. 

Tripinnatikid,  a pinnatifid  leaf  with  the  seg- 
menLs  twice  divided  in  a pinnatifid  manner. 

Triquetrous,  Itaving  three  angles,  the  faces 
being  concave. 

Triternate,  three  times  divided  in  a temate 
manner. 

Tru  nc  ate,  terminating  abruptly,  as  if  cut  off  at 
the  end. 

Tryma,  drupaceous  fruit,  like  the  Walnut. 

Tuber,  a thickened  underground  stem,  as  the 
Potato. 

Tubercle,  the  swollen  root  of  some  terres- 
trial Orchids. 

Tuberculate,  covered  with  knobs  or  tuber- 
cles. 

Tuberous,  applied  to  roots  in  the  form  of 
tubercles. 

Tubular,  bell-shaped  ; applied  to  a campanu- 
latc  corolla,  which  is  somewhat  tubular  in  its 
form. 

Tumid,  swelling. 

Tunic,  a coat  or  envelope. 

Tunicated,  applied  to  a bulb  covered  by  thin 
external  scales,  as  the  Onion. 

Turbinate,  in  the  form  ofatop. 

Turgid,  swollen. 

Typical,  applied  to  a specimen  which  has 
eminently  the  characteristics  of  the  species, 
or  to  a species  or  genus  characteristic  of  an 
order. 

Umbel,  inflorescence  in  which  numerous 
stalked  flowers  arise  from  one  point. 

Umbellule,  a small  umbel,  seen  in  the  com- 
pound umbellate  flowers  of  many  Umbel- 
lifera.  ... 

Umbilicate,  fixed  to  a stalk  by  a point  in  the 
centre. 

Umbilicus,  the  hilum  or  base  of  a seed 

Unarmed,  without  prickles  or  spines. 

Uncinate,  provided  with  an  uncus,  or  hooked 
process. 

Unctuous.  oiW. 
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UNDULATB,  wavra.  , 

Unguiculate,  furnishco  with  a short  unguis. 

Unguis,  daw,  the  narrow  part  of  a petal ; such 
a petal  is  called  Unguiculate. 

Unicellular,  composed  of  a single  cell,  as 
some  Alga;.  , . 

Unilateral,  arranged  on  one  side,  or  turneu 
to  one  side.  , 

Unisexual,  of  a single  sex  ; applied  to  plants 
having  separate  male  and  female  flowers. 

Ukckolatb,  urn-shaped  ; applied  to  a gamo 
petalous  globular  corolla  with  a narrow 
opening. 


Va'.vate,  opening  by  valves,  like  the  parts  of 
certain  seed-vessels,  which  separate  at  the 
edges  of  the  carpels. 

Valvate  /Estivation  and  Vernation,  when 
leaves  in  the  flower-bud  and  leaf-bud  are 
applied  to  each  other  by  the  margins  only. 

Valves,  the  portions  which  separate  in  some 
dehiscent  capsules. 

Vascular  Tissue,  composed  of  vessels. 

Veins,  fibro-vascular  skeleton  of  leaves 

Velum,  veil  ; the  cellular  covering  of  the  gdls 
of  an  Agaric  in  its  early  state. 

Venation,  the  arrangement  of  the  veins. 

Ventral,  applied  to  the  part  of  the  carpel 
which  is  next  the  axis. 

Vernation,  the  arrangement  of  the  leaves  in 
the  bud. 

Verrucose,  covered  with  wart-1  ike  ex- 
crescences. , . , 

Versatile,  applied  to  an  anther  which  is 
attached  by  one  point  of  its  back  to  the  nl.i* 
ment,  and  hence  is  very  easily  turned  about. 

Vertex,  the  uppermost  point. 

Vertical,  perpendicular. 

Verticil,  a whorl ; parts  arranged  opposite  to 
each  other  at  the  same  level,  or,  in  other 
words,  in  a circle  round  an  axis.  I he  parts 
are  said  to  be  Verticillate. 


Verticill aster,  a false  whorl,  formed  of  two 
nearly  sessile  cymes,  placed  in  the  axils  ol 
opposite  leaves,  as  in  Dead  Nettles. 

Vesicle,  another  uame  for  a cell  or  utricle. 

Vkxii.laky,  applied  to  estivation  when  the 
vexillum  is  folded  over  the  other  parts  of  the 
flower.  . 

Vexillum,  standard,  the  upper  or  posterior 

petal  of  a papilionaceous  flower. 

Villous,  covered  with  long  soft  hairs,  and 
having  a woolly  appearance 

Virescent,  green. 

Virgate,  long  and  straight,  like  a wand. 

Viscous,  or  Viscid,  clammy,  like  bird-lime. 

V itellus,  the  embryo-sac  when  persistent  m 
the  seed.  , , . 

VittvE,  cells  or  clavate  tubes  containing  oil  m 
the  pericarp  of  U mbellifercr . 

Viviparous,  plants  producing  leaf-buds  in- 
stead of  fruit. 

Volubilk,  twining  ; a stem  or  tendril  twining 
round  other  plants. 

Volva,  wrapper ; the  organ  which  encloses 
the  parts  of  fructification  in  some  r ungi  in 
their  young  state. 

Vulnerary,  having  a healing  power. 


Wattled,  having  processes  like  the  wattles 
of  a cock.  . 

Whorled,  same  as  Verticillate. 

Wings,  the  two  lateral  petals  of  a papilion- 
aceous flower,  or  the  broad  flat  edge  or  any 
organ. 


Xanthophyll,  yellow  colouring  matter  in 
plants. 


Zones,  stripes  or  belts.  ... 

Zoospore,  a moving  spore  provided  with  eun 
called  also  Zoosperm  and  Sporoaoid. 
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• • italics  are  woodcut  illustrations. 


Abies,  338. 

,,  pectinata,  338. 

Abietineae,  337- 

Absorption,  Process  of,  in  plants,  22. 
Abutilon,  398. 

Acacia,  63,  87,  92. 

„ heterophylla,  24. 

„ melanoxylon,  45a 

Acacia,  Australian,  545. 

,,  heterophylla,  94. 

Acanthacete,  481. 

Acanthus,  27. 

Acer  campestre  (Maple),  $2,  101. 

,,  pseudo-platanus,  404. 

Aceraceae,  400. 

Aceras,  317. 

Achrenium,  172. 

Achlamydeous  (naked)  flowers,  130. 
Acids,  Disappearance  of,  in  fruits,  175. 
Aconite,  412. 

Aconite,  Fruit  of,  1 7 1. 

,,  Irregular  calyx  of,  148. 

,,  Petals  of,  149. 

,,  Separate  follicle  of , 1 7 * - 

Aconitum  ferox,  412. 

,,  napelius,  412. 

Accnitum  napelius,  413. 

Acrogens,  234,  278. 

Adanson,  223. 

Adansonia,  392. 

„ digitata,  392. 

Adenanthera  pavonina,  45a 
Adesmia  balsamifera,  449. 

Adhesion,  161. 

Adoxa  moschatellina,  506. 

Adventitious  buds  61. 
jEcidium  berberidis,  420. 

/Egialitis,  474. 

Aerial  roots,  5. 

Aerides,  316. 

Atsculus  H ippocastanum  ( Horse-Chest- 
nut), 405. 


| Agapanthus,  326. 

I Agaricus  campestris , 262. 
i Agaricus  campestris,  261. 

„ muscarius,  262. 

,,  virosus,  262. 

Agrostemma  coronaria,  443. 

„ Cxithago,  443. 
Agrostideae,  298. 

Agrostis  algida,  299. 

Air,  a requisite  for  germination,  202 
Air-plants,  316. 

Albumen,  182,  197. 

Alburnum  (sap-wood),  40. 

Alder  (Alnus  glutinosa),  347. 

Alder,  Branch  of,  99. 

,,  Inflorescence  of,  347. 

,,  Insertion  of  leaves  of,  99. 
Aleurone,  185. 

Algales,  238. 

Alismacese,  330. 

Alismales,  329. 

Almond,  451. 

,,  Embryo  of,  182. 

Almond,  Embryo  of,  183. 

,,  Expanding  bud  of,  (si. 
Alnus  glutinosa,  347. 

Aloes,  326. 

Aloe-wood,  450. 

Alonsoa,  481. 

Alsineae,  441. 

Altlia?a  officinalis,  398. 

,,  rosea,  398. 

Altingiacea?,  344,  353. 

Amarantacea',  443. 

Amaryllidacea-,  294,  308. 

Amaryllis,  158. 

Amentaceae,  210. 

Amentales,  344. 

Amentum  (catkin),  141. 

Amherstia  nobilis,  450. 

1 Amomalcs,  294. 

Amplexicaule,  86. 
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Amygdalus  communis,  451. 

>>  persica,  451. 
Amyriiacese,  431,  436. 
Anacardiacete,  431. 

Anagallis,  476. 

Anatropal,  167. 

Andira  inermis,  449, 

Andrcecium,  163. 

Andromeda,  429. 

Andropogoneae,  299 
Anethum  graveolens,  505, 
Angelica,  504. 

Angiosperms,  233. 

Anise,  505. 

Annual,  29. 

Annulus,  282. 

Anomalas,  21 1. 

Anomalous  corollas,  155. 

Anona  squamosa,  408. 

Anonaccre,  407,  408. 

Anther,  156. 

Anther  in  the  act  of  dehiscence , 419 
Antheridia,  290. 

Antheridia,  278,  281,  289. 
Antherozoids , 290. 

Antherozoids,  254. 

,,  of  Fucus,  254. 

,,  of  Vaucheria,  243. 

,,  of  Polytrichum,  281 

Anthiscus  cerefoliunt,  505. 

Antiaris  toxicaria,  259. 
Antirrhinum,  481. 

Apetalous,  210. 

Apium  graveolens,  505. 
Apocynacete,  462,  463. 

Apotheceia,  277. 

APPle,  453-  454,  455- 
,,  of  Sodom,  471. 

Approach  grafting,  78. 

Approach  grafting,  79. 

Apricot,  452. 

Aquifoliaceae,  462,  463. 
Aquilariaceae,  461. 

Araceae,  294. 

Arachis  hypogtea,  449. 

A rales,  294. 

Araliacete,  502,  506. 

Arbutus,^429. 

„ unedo,  430. 

A rbutus  urudate,  corolla  of  153. 
Archegonium,  278,  281. 
Archegonium,  Isolated,  290. 


| Areca  Palm  (Areca  catechu),  307. 
Arethuseas,  315. 

Aristolochia  clematitis,  508. 

, , cordiflora,  509. 

,,  cymbitera,  509 

gigantea,  509. 
Aristolochiacea?,  215. 

Aristotle,  208. 

! Arrowhead,  80,  81. 

Arrowhead,  81. 

„ Leaves  of,  80. 

; Arrowroot,  308. 

Artichoke,  487. 

Artocarpacea.',  359. 

Arum  maculatum  (Cuckoo-pintl,  145. 

>,  Increase  of  tempeia- 

I ture  of,  at  time  of  fecundation,  200. 
Arum  maculatum,  Spadix  and  spat/',/ 
of,  144. 

j Arundinaceee,  299. 

Asclepiadacete,  465,  473. 

Asclepias floribunda.  Pollen  mass  in,  160. 
Ascomycetes,  238. 

Ash,  466,  469,  514,  515. 

Ash,  Bud  of,  59. 

Asparagus,  96. 

, Aspen  (Populus  trcmula),  91. 

I Aspergillus,  272. 

Asperula,  496. 

Asteroideas,  486. 

Astrantia,  141,  502. 

Astrantia,  Simple  umbel  of,  139. 

I Atherospermaceas,  380. 

1 Atriplex  hortensis,  107. 

Atropa  belladonna,  472. 

Aurantiaceae,  431. 
i Avenaceae,  299. 

! Azalea,  430. 

,,  aborescens,  431. 

,,  procumbens,  430 

Balanophoraceae,  292. 

Balsaminaceae,  438. 

| Balsamodendron  myrrha,  436, 

Banksia,  446. 

; Banyan-tree,  12. 

Baobab,  392,  395. 

Barberry  (Berberis),  93,  419,  420. 

,,  Irritability  of  stamens  of,  198. 
Barberry,  The,  97. 

,,  Stem  and  foliage  of,  420 
Bark  (cortex),  45. 
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Barley,  2 to,  215. 

Basellace®,  444. 

Bauhinia,  89. 

Bauhinia,  Lea)  o),  89. 

Bean,  447. 

„ Evolution  of  the  embryo  of  the, 
204. 

Bean,  The,  447. 

Bedstraws,  496. 

Beech,  371. 

Begoniace®,  380. 

Belladonna,  308,  472. 

Belladonna,  Berry  of,  473 
Bell-flower,  482,  483. 

Bell-flower,  The,  483. 

Benzoin,  462. 

Berberales,  418. 

Berberidace®,  418,  419. 

Berry,  177 
Betulacea,  346. 

Biennial,  29. 

Bigaradia,  433. 

Bignonia,  481. 

Bignoniaceae,  480. 

Bilberry,  494. 

Bitlardiera  mutabilis,  428. 

Bindweed,  474. 

Bindweed,  25. 

,,  Corolla  of,  152. 

Birch,  347' 

Birch,  Bud  of,  60. 

Bird’s-foot  Trefoil,  106. 

Black  Nightshade,  470. 

Bladder  Senna  (Colutea  arborescens), 
107. 

B letting,  175. 

Blood-flowers,  308. 

Blumenbachia  insignis,  149. 
Bolbophyllum  barbigerum,  314. 
Boletus,  259. 

Bombax,  395. 

Borage,  476,  478. 

Borage,  Bo  tale.  Corolla  of,  153. 
Boraginace®,  476. 

Boswellia  serrata,  436. 

Bouvardia,  501. 

Box  (Buxus),  85,  99.  . 

Bracts,  138. 

Bramble,  457. 

Branch,  67. 

Bread-fruit,  359. 

Brexiacew,  458 


Bromeliacese,  294. 

Brongniart,  228. 

Broom  Heath,  429. 

Broussonetia  (Paper  Mulberry),  84, 
Brown,  Robert,  231,  232,  234. 

Brown,  Robert,  232. 

Bruniacese,  502. 

Brunoniacese,  476. 

| Brunsvigias,  308. 

Bryacete,  278. 

Bryonia  dioica,  383. 

Buckwheat,  114. 

,,  Achanium  of,  171. 

Bud,  57- 
Budding,  79. 

Budding,  63. 

Buff  on,  510. 

Bulb,  32. 

Bunt,  Germinating  spores  of,  207. 

,,  ,,  of  second  generation,  2ny 

Burgundy  pitch,  337. 

Burmanniacete,  294. 

Butcher's  Broom,  Branch  of,  67. 

Butea  frondosa,  449. 
j Butomace®,  295. 

I Buttercup,  413. 

| Byttneriace®,  392,  395. 

Cabbage,  216. 

Cabbage- tree,  449 
Cabombace®,  4c  6. 

Cacao,  395. 

Cactus,  491. 

! Cactus,  Stem  and  flcnoer  of,  30. 

C®salpinie®,  449. 

: Caffre-bread,  343. 
j Calabash- tree,  480. 

Calamus,  307. 

Calceolaria,  481. 

Calla  palustris,  323. 

Callitrichace®,  360 
Calluna  vulgaris,  430,  451. 

Caltha  palustris  (Marsh  Marigold),  130 
Calycanthace®,  446- 
Calycerace®,  482. 

Calyptra,  281. 

Calyx,  129,  145. 
j Cambium,  125. 

Camellia,  Calyx  of,  146. 

Campanula,  129,  482,  483. 

Campanula , Section  of  flower  o),  1 29. 
Campanulace®,  482. 
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Campanulate,  153. 

Campylotropal,  167. 

Canada  Balsam,  337. 

Candolle,  De,  229. 

Canna  indica,  60. 

Cannabinaceae,  353,  354. 

Cannabis  sativa  (Hemp),  354,  437. 
Cannabis  sativa,  Male  plant  of,  355. 

,,  Female  plant  of  , 356. 

Cape  Jasmine,  501. 

Capillary  attraction,  23. 

Capitulum,  4S4. 

Capparidaceae,  388. 

Caprifoliaceae,  494,  501. 

Capsella  136. 

Capsicum,  473. 

Caraway,  505. 

Cardamine  pratensis,  391. 

Cardoon,  487. 

Carex,  300. 

Carex , Subterranean  stem  of,  35, 
Carica  papaya,  383. 

Carnation,  441. 

Carnation,  442. 

Carpels,  163. 

Carpinus  Betulus,  365. 

Carrot,  505. 

Carum  Carui,  505. 

Caryophyllaceaj,  441. 

Caryopsis,  172. 

Cassia,  107. 

„ fistula,  450. 

,,  lanceolata,  450. 

Cassytha,  446. 

Cassythaceae,  445,  446. 

Castagno  de  cento  Cavalli,  372. 
Castanea  vulgaris,  372. 

Castor-oil  plant , Embryo  of,  I S3. 
Castor-oil  tree,  89. 

,,  Leaf  of  90. 

Casuarinacese,  3.44,  353. 

Catalpa,  210. 

Catasetum,  314. 

Catchfly,  S3. 

Catkin,  141,  347,  34S,  365. 

Cattleya,  316. 

Caulicle,  181. 

Cedar,  33S,  341. 

Cwlrelaceae,  431. 

Celandine,  50,  416. 

Celandine,  Latiafcrous  vessels  in,  50. 
Celastraceae,  461. 


Celery,  502,  50.,. 

Centaurea  calcitrapa,  487. 

,,  cyanus,  487. 

Centaury,  464. 

Centaury,  Dichotomous  cyme  op,  143. 
Centrifugal  inflorescence,  137. 
Centripetal  inflorescence,  136. 
Cephaelis,  496. 

, , ipecacuanha,  496. 

Ceramiaceae,  238. 

Cerastium  praecox,  J50. 

Cer ostium  prcccox,  150. 
Ceratophyllacese,  353. 

Cercis  siliquastrum,  440. 

Cereus  grandiflorus,  135. 

Cetraria  islandica,  275. 

Cetroria  islandica,  275. 
Chaillctiacese,  461. 

Chalaza,  165. 

Chamomile,  Common,  4S8. 

Chara,  257. 

Chelidonium  majus,  50,  416. 
Chenopodales,  443. 

Chenopodiacea;,  444. 

Cherries,  177. 

Cherry,  452,  453. 

Cherry,  Corymb  of,  1 39. 

,,  Section  of,  177. 

Chervil,  505. 

Chei  vil,  Compound  umbel  of,  1 4 1 . 
Chestnut,  372,  375. 

Chestnut,  S8. 

Chickweed,  404. 

Chickieced,  Seed  of , I»I. 

Chicory,  487. 
i Chicory,  486. 

j ,,  Isolated  flowers  of,  4S6. 

I Chimonanthus,  446. 

Chlsenaceas,  437. 

Chloranthacete,  443. 
j Chlorophyll,  49. 

Chondrus  crispus,  256. 

Christmas  Rose,  410. 

Chrysanthemum  leucanthemum,  4S4. 
Chrysobalaneie,  451. 

Cichorace.e,  485,  4S6. 

Cichorium  Endivia,  4S7. 

,,  Intybus,  4S7. 
i Cicuta  virosa,  505. 

Cilia,  128. 

Cinchona,  496,  497. 

' Cinchona,  Flowers  of,  497. 
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Cinchonales,  494- 
Cinchoneav  495,  49^- 
Cinnamomum  zeylanicum,  446. 
Cinnamon,  446. 

Circulation,  120. 

Cistaceae,  388. 

Cistales,  388. 

Citrus  aurantium,  432. 

,,  Bigaradia,  433. 

Cladonia  rangiferina,  275. 

Classification  of  plants,  207,  et  seq.  ; 
Adanson’s  system  of,  222  ; Adrien 
de  Jussieu’s  method  of,  233;  Laurent 
de  Jussieu’s  system  of,  222,  et  set/.  ; 
Linntean  system  of,  214,  et  seq.  ; Dr. 
Lindley’s  system  of,  234,  235;  Mag- 
nol’s  system  of,  218,  219,  220  ; 

Tournefort’s  system  of,  208,  et  seq. 
Claw,  150. 

Cleft,  79. 

Cleft  grafting,  79. 

Clematis,  414,  415- 

Clematis  vitalba,  Flower  cj,  414. 

Clitoria  tematea,  449. 

Clusiacece,  405. 

Cluster,  141. 

Cnicus  benedictus,  487. 

Cocci,  174. 

Cochlearia  officinalis,  390. 

Cocoa-nut,  304. 

Cocos  nucifera,  304. 

Coelogyne  cristata,  316. 

Coffea,  496. 

Coffee,  496. 

Cohesion,  161. 

Colleroacese,  238. 

Collinsia,  481. 

Colocasia,  increase  of  temperature  at 
time  of  flowering,  200. 

Colocynth  Gourd,  381. 

Columbine,  409. 

,,  Corolla  of,  410. 

„ Petals  of,  149. 

Columelliaceae,  494. 

Colutca  arborescens,  107. 

Comfrey,  477. 

Comfrey,  The,  477. 

Commelynaccx,  295. 

Compositae,  482. 

Compound  leaf,  86. 

Conceptaeles.  Transverse  section  of,  253, 
254. 


Cone,  1 80. 

Confervacew,  238,  239. 

Conidia,  270. 

Conifense,  180. 

Coniomycetes,  238,  260. 

Conium  maculatum,  505. 

Connaraceae,  432. 

Connective,  1 57- 
Con  volvulacete,  465. 

Copper  Beech,  371. 

Corallorhiza  innata,  3x5. 

Corchorus  capsularis,  400. 

,,  oltorius,  400. 

Cordiaceae,  465. 

Coriander,  505. 

Coriandrum  sativum,  505. 

Cork  (suber),  46. 

Cork-tree  (Quercus  suber),  49,  369. 
Cork-tree,  Medullary  rays  of,  44. 
Corm,  33. 

Cora  Blue-bottle,  487" 

Cora  Cockle,  443. 

Corn  Cockle,  Section  of  seed  of,  184. 
Corn  Flower,  Acheenium  of  171- 
Corn  Poppy,  415. 

Comaceae,  502,  507. 

Cornel,  507. 

,,  Description  of  fruit  of,  177 
Cornelian  Cherry,  507. 

Cornus  (Dogwood),  101. 

,,  circinata,  507. 

,,  florida,  507. 

,,  mascula,  507. 

,,  sericea,  507. 

Corolla,  129,  148. 

Cortex,  45. 

: Cortical  system,  124. 

Cortusales,  474. 

Corylaceie,  364. 

Corylus  Avellana,  364. 

Corymb,  136. 

Cotton,  398. 

Cotton,  Seed  of,  182. 

,,  ,,  Section  of,  182. 

Cotyledons,  3. 

Cotyledons,  183. 

Couch-grass,  Adventitious  roots  of,  10. 
Cowbanc,  505. 

Cowslip,  475. 
j Cowslip , 475. 

| Cranberry,  494. 

Crane’s-bill,  438,  439. 
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Crassula,  388. 

Crassulacea:,  384,  3S7. 

Crenate,  87. 

Crescentia  Cujete,  480. 

Crescentiaceae,  480. 

Cress,  216. 

Crocus,  31 1. 

Crocus,  Conn  of,  38. 

n 11  Section  of,  38. 
Crotalaria  juncea,  449. 

Croton,  364. 

Cruciferae,  3S8,  390. 

Cryptogams,  233,  234,  236,  237. 
Cuckoo-pint,  145. 

Cucumber,  381. 

Cucumis,  381. 

Cucurbitaceae,  380. 

Cucurbitales,  380. 

Cudbear,  276. 

Culm,  29. 

Cumin,  505. 

Cuminum  cyminum,  505. 

Cunonia  Capensis,  461. 

Cunoniaceas,  458. 

Cupressineae,  337,  341. 

Cupressus,  342. 

,,  sempervirens,  342. 

Curcuma  Roscoeana,  312. 

Currant,  422. 

Currants,  Bunch  of,  177. 

,,  Leaves  of,  60. 

,,  Red,  Raceme  of,  137. 

»»  White,  Branch  and  flower 

„ °f  493- 

Cuscuta,  17. 

Cuscutaceie,  465. 

Cuticle,  hi. 

Cuttings,  76. 

Cycadeaceae,  333. 

Cycas  circinalis,  343. 

„ revoluta,  343. 

„ Stomata  of,  1 ro. 

Cycas,  Stomata  of,  no. 

Cyclamen,  476. 

Cycnoches  ventricosum,  314. 

Cydonia,  455. 

Cyme,  137. 

Cynara  cardunculus,  487. 

,,  scolymus,  487. 

Cynareae,  486. 

Cyperaceas,  294,  295. 

Cyperus  textilis,  300. 


Cypress,  The,  73. 

,,  Trees,  Group  if  341. 
j Cypripediese,  315,  321. 

I Cyrillaceae,  418. 

Cytinaceas,  292. 

Cytisus  scoparius,  449, 

Daffodil,  308. 

| Dahlia,  Tuberous  root  of,  8 
Daisy,  14 1,  484,  489. 

| Daisy,  82. 

,,  O.eeye,  Capitu/um  of,  140. 
in  1.  Detached  fonts  of,  484 

i Damask  Rose,  457. 
j Dandelion,  154,  487. 
i Dandelion,  Ligulate  corolla  of,  1 3 3. 
i Daphne  Bholua,  445. 

,,  cannabina,  445. 

,,  Gnidium,  445. 

,,  Mezereum,  445. 

Date,  Section  of  the  seed  of , 184,  304. 
Date  Palms,  Artificial  fecundation  of 
199.  302. 

I Datiscaceae,  380. 

Datura,  192,  193,  194. 

,,  Stramonium,  473. 

Datura,  Conducting  tissue  in,  193. 

,,  Ovule  of , 194,  195. 

n Stigma  of , covered  with  pollen 

194. 

Vertical  section  of  tollen  title 

„ °f  192. 

j Daucus  Carota,  503,  505. 

Day  Lilies,  326. 

Deadly  Nightshade,  470, 

De  Candolle,  230. 

Decandria,  215. 

Deciduous,  ioo. 

Decompound,  87. 

Dehiscence,  157. 

Dehiscent,  170. 

De  Jussieu,  Bernard,  221. 

,,  Laurent , 223 

Delphinium  Ajacis,  412. 

Dentate,  87. 

Desmodium  gyrans,  103. 

Dcsmodium  gyrans,  103. 

Desvauxiacea-,  294. 

Dewberry,  The,  457. 

Dextrine,  203,  204. 

Diadelphia,  215. 

| Diadelphous,  161. 
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Diandria,  215. 

Dianthus  barbatus,  442. 

„ Caryophyllus,  441. 

,,  plumarius,  44 2. 

,,  superbus,  442. 
Diapensiaceoe,  462. 

Diastase,  203. 

Diatomaceae,  238. 

Dicentra,  149- 
Dicentra,  Petal  of,  149. 
Dichotomous,  143. 

Diclinous  exogens,  344. 
Dicotyledonous,  182. 

Dictyogens,  234. 

Didynamia,  216. 

Didynamous,  161. 

Digitalis,  173.  481. 

Digitalis , Calyx  of,  146. 

„ Capsule  of,  172. 

Dill,  505. 

Dilleniacece,  407*  4°S- 
Dillesk,  256. 

Dicecia,  215. 

Dion  edule,  343- 

Dionaea  muscipula,  92,  104,  418. 

Dioruea  muscipula,  1 04. 

Dioscorea,  331. 

Dioscoreacea:,  331. 

Dipsacaceae,  482. 

Dipsacus,  484. 

Dipteraceae,  405. 

Disk-bearing  tissue,  52. 
Dissemination,  185,  186. 
Distichous,  97. 

Distillation,  434,  435. 

Diurnal  respiration,  1 1 7,  n8,  119. 
Dock,  64 
Dock,  bo. 

Dodder  (Cuscuta  europoea),  17. 
Dodder  Plant,  17. 

Dodecandria,  215. 

Dog  Rose,  456. 

Dogbane,  463. 

Dog’s-tooth  Violet,  326. 

Dogwood,  toi. 

Dormant  buds,  61. 

Dotted  vessels,  43. 

Draba  vema,  29. 

Dracaena  Draco,  324. 

Dragon-tree  of  Orotava,  326,  327. 
Dropwort,  458. 

Drosera  communis,  418. 

T 


Drosera  lunata,  418. 

,,  rotundifolia,  418. 
Droseraceae,  418. 

Drupaceae,  451. 

Drupe,  176. 

Dry  fruits,  1 70. 

Duckweed  (Lemna),  4. 
Duckweed,  4. 

Dulse,  256. 

Duramen,  40. 

Ebenaceae,  462. 

Ebony,  462. 

Echinophora,  218. 

Echinops  sphaerocephalus,  89. 
Echinops,  Leaf  of , 92. 

Echium  vulgare,  478. 
Egg-plant,  470. 

Eglantine,  502. 

Ehretiaceae,  476. 

Elaeagnacese,  344. 

Elaeagnus  angustifolia,  353. 

„ conferta,  353. 

,,  hortensis,  353. 
Elatinaceae,  432. 

Elder,  501. 

Elm,  461. 

Elm,  Branch  of,  97. 

,,  Section  of  Trunk  of,  125. 
,,  Samara  of , 171,462. 
Embryo,  Formation  of,  197. 
Embryo,  197- 
„ sac,  196. 

Empetracere,  360. 

Endive,  487. 

Endocarp,  176. 

Endogens,  292. 

Endogenous,  54. 
Endosmometer,  23. 
Endosmomeler,  23. 

Endosmose,  23. 

Epacridaceae,  428. 

Epicarp,  176. 

Epidendrese,  315- 
Epidermis,  109. 

Epigynous,  344. 

Erica  arborea,  429 
,,  erica,  43c. 

Ericaceae,  428. 

Ericales,  428. 

Eriobotrya  japonica,  455. 

• Eriocaulacese,  294. 
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Erysiphe,  270. 

Erysiphe,  Organs  of,  271,  272. 

,,  Mucor  of  272. 

Erythrrea  Centaurium,  464. 

Erythrcm  Centaurium,  464. 

Eugenia,  84. 

Eupatoriaceae,  486. 

Euphorbiacece,  36. 

Eurotium,  272. 

Euryale,  133. 

Euryalidae,  406. 

Exalbuminous  Seed,  Germination  of  205. 
Exhalation,  116. 

Exogens,  343. 

Exogenous,  53. 

Exogenous  Stem,  Section  of  45. 

Faba  vulgaris,  449. 

Fagus  sylvatica,  371. 

Fairy  Ring,  A,  236. 

Fan  Palm,  6. 

Fan  Palm  at  Jardiu  des  Plantes,  7. 
Fecundation  in  Phanerogams,  159. 
Fennel,  164. 

Fennel  flower.  Pistil  of  1 65. 

Fern,  Male,  287. 

„ „ Sporangium  of  257. 

„ „ ,,  Dehiscence  of  287. 

„ ,,  Surface  of  Fronds  of,  287. 

,,  Tree,  Seal  form  Vessels  of,  55. 

,,  „ Stem  of,  55. 

„ „ Surface  of,  283. 

Ferns,  reproduction  of,  282,  283,  284. 
Fertilisation,  190. 

Festuceae,  299. 

Fibrous  root,  6. 

Fibrous  tissue,  41. 

Ficoidales,  444. 

Ficus,  356. 

„ Carica,  358. 

„ elastica,  357. 

„ indica,  357. 

..  rcligiosa,  358. 

.,  sycamorus,  358, 

Fig,  fruit  of,  179. 

Fig,  Section  of,  180. 

Filament,  156. 

Filicales,  282. 

Filices,  278. 

Fir,  Spruce,  70. 

,,  Transverse  Section  of,  53. 

„ Woody  Fibre  of  52. 


Flax,  86. 

Flax-plant,  Sessile  Leaves  of,  87. 

Fleshy  fruits,  1 74. 

Floral  calendar,  136. 

,,  clock,  134. 

Flower,  137 ; composition  of, 

129. 

Flower-bud,  58. 

Flowerless  plants,  234. 

Foliation,  mode  of,  58,  59. 

Follicle,  173. 

Fool’s  Parsley,  506. 

Forget-me-not,  144. 

Fovilla,  158. 

Foxglove,  481. 

Foxglove,  Flowers  of  481. 

,,  ,,  Section  of  129. 

Fragaria  Chilensis,  457. 

,,  collina,  458. 

„ vesca,  457. 

Francoaceae,  428. 

Fraxinus,  466. 

,,  excelsior,  466. 

„ rotundifolia,  466. 

Fruit,  the,  of  the  Fig,  179  ; of  the  Mul- 
berry, 180;  of  the  Pine,  180;  of  the 
Raspberry,  180 ; of  the  Strawberry, 
179- 

Fruits  and  leaves,  analogy  between,  169, 
170. 

Fuchsia,  146. 

Fuchsia,  The,  145. 

,,  Coherent  Ovary  of  167. 

Fucus  vesiculosus,  251  et  seq. 

Fucus  nodosus,  255. 

,,  vesiculosus,  252. 

Fumaria  officinalis,  419. 

Fumariaceae,  418. 

Fungales,  238,  258  ; destructive  power 
of,  237  ; multiplicity  of  species  of, 
265  ; rapid  production  of  cells  by, 
237,  258. 

Funiculus,  166. 

Furze,  449. 

Gamboge,  405. 

Garcinia  elliptica,  405. 

,,  Mangostana,  405. 

Garlic,  159. 

Garryaceae,  38a 
Garryales,  379. 

Gasteromycetes,  238. 


IKDEX. 


579 


Gentian,  465. 

Gcntiana  lutea,  465 
Gentianaceae,  462. 

Genus,  207. 

Geraniacere,  437. 

Geraniales,  436. 

Geranium,  438. 

,,  Kobertianum,  439. 

Geranium,  Flower  of,  151. 

„ Fruit  of  174. 

Germinating  seeds,  roots  of,  iS.  * 
Germinating  seeds,  18,  19. 

Germination,  185,  202. 

Gesneraceae,  480. 

Gillyflower,  Siliqua  of  172, 

Gmgho,  Leaf  of,  89. 

Gleditschia  triacantha,  87. 

Gleditschia,  Leaf  of  88. 

Glonierule,  137. 

Glucose,  175. 

Glycyrrhiza  glabra,  449. 

Gnetaceae,  333,  343. 

Gnetum,  343. 

Gooseberry,  The,  493. 

Gorse,  449. 

Gossypium,  398. 

,,  arboreum,  399- 

,,  herbaceum,  399. 

Gourd,  381. 

Grape,  The,  424. 

,,  Cluster  of  169. 

Gramineae,  roots  of,  11,  12,  29,  115; 
stems  of,  29  ; most  esteemed  species, 
295- 

Graphidaceae,  238. 

Grass,  Annual,  297. 

Grew,  208. 

Groundsel,  Pappus  of  147. 

Growth,  124. 

Guelder  Rose,  502. 

Guernsey  Lily,  308. 

Gum  Anime,  450. 

,,  arabic,  450. 

,,  tragacanth,  449. 

Guttiferales,  405. 

Gymnogens,  333. 

Gynandrous,  215. 

Gynoecium,  163. 

Habenaria,  317. 

Habenaria  chlorantha,  16c. 


Haemodoraceae,  294, 

Hale s Apparatus,  12 1. 

Halysereae,  246. 

Harebell,  483. 

Haricot  Bean  (Phaseolus  vulgaris),  !, 
167,  203. 

Haricot  Bean,  2. 

,,  Germinating,  2,  203. 

,,  Germination  of  2 03. 

„ Ovule  of  166. 

„ Young,  3. 

Hawthorn  68. 

Hazel,  364. 

Heat,  emission  of,  by  flowers,  200. 
Heath,  429. 

Heath , 430. 

Hedera  helix,  506. 

Hellebores,  150,  164,  166. 

Hellebores,  Fetid,  Pistil  of  165. 

,,  Ovule  of  166. 

,,  Winter,  Petal oid  Sepal  of, 

150. 

Hemianthus,  482. 

Hemlock,  505. 

Hemp,  89. 

Hemp,  Bast,  Fibres  of  50. 

„ Leaf  of  91. 

Henbane,  473. 

Henbane,  Pyxidium  of  17 1. 

Henshaw,  212. 

Heptandria,  2 1 5. 

Herb  Robert,  439. 

Herbs,  210. 

Hermaphrodite,  130. 

Hexandria,  215. 

Hibernacula,  134. 

Hilum,  166. 

Holly,  99. 

Hollyhock,  158. 

Hollyhock,  159. 

Holy  Thistle,  4S7. 

Honeysuckle,  501. 

Hop,  355- 
Hop,  The,  32. 

Hop  Plant,  1 14. 

Horse  Chestnut,  405. 
j Horse  Chestnut,  Buiil  of,  10- 

,,  Opening  Leaf  Bud  oj, 

I 59- 

ft  Tree,  7:. 

I Houseleek,  388. 

1 Humboldt  on  distribution,  511. 
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Hyacinth,  Bulb  of,  32. 

Hyacinth , Bulb  of,  36. 

11  taction  of  bulb  of,  36. 
Hydrophyllaceae,  474. 

Hymenaea,  329. 

Hymenium,  260. 

Hymenomycetes,  260. 

Hyoscyamus  niger,  473. 
llypocrateriform,  154. 

Hypogynous,  168. 

„ exogens,  3S3. 

Hyssopus  officinalis,  480. 

Iceland  Moss,  275. 

Ice-plants,  444. 

Ilex,  99. 

,,  aquifolium,  463. 

,,  Paraguayensis,  463. 

Incomplete,  130. 

Indehiscent,  170. 

Indian  Cress,  396. 

Indian  Cress,  396. 

„ rubber,  357. 

,,  Shot,  60. 

/ ndian  Shot,  Expanding  Leaves  of,  62. 

,,  Germination  of,  204. 
Indigofera  tinctoria,  449. 

Inferior,  165. 

Inflorescence,  136. 

Infundibnliform,  153. 

Intemode,  102 
Ipecacuanha,  496. 

Iridaceae,  309. 

fris,  157,  309. 

Iris,  The,  158. 

,,  Capsule  of,  309. 

, , Root,  stock  of,  4. 

Iris  germanica,  subterranean  root  of,  3. 
Iris  germaitica,  310. 

,,  y,  Subterranean  Stem  of, 
34- 

,,  Petals  and  Sepals  of,  309. 

,,  Section  of  Bud,  62. 

Ivy,  17,  506. 

Ivy,  Adventitious  Roots  of  14. 

, , Section  of  Seed  of,  1 84. 

Japanese  Medlar,  455. 

Jasminncete,  476. 

Jasmine,  215. 

Joint  Firs,  333. 

Judas-tree,  449. 


Juglandaceae,  376. 

Juglans  regia,  376. 

Juncaceae,  295. 

Juncaginaceae,  295. 

Juncales,  295. 

Jungermanniaceae,  279. 

Juniper,  342. 

Juniper,  81. 

Kermes  Oak,  369,  370. 

Kernel,  181,  182. 

Kingcup,  413. 
j Kino,  449. 

Knight's  Vertical  Wheel  Experiment,  2a 
Knight's  Wheel  Turning  Horiion'aily, 
21. 

Labellum,  317. 

Labiatae,  476. 

Labiate,  154. 

Laburnum,  449. 

Lamina.  89. 

Larch,  338. 

Larkspur,  411. 

Latex,  49. 

Lathyrus  latifolius,  449. 

Laticiferous  vessels,  49. 

Lauraceae,  445. 

Laurel,  446. 

Laurels,  158. 

Layering  by  Elevation,  77. 

Layers,  Propagation  of  76. 

Leaf-bud,  58. 

Leaf-green,  58. 

Leaf  Bipartite,  90. 

,,  Epidermis  of  no. 

,,  Section  of  III. 

Leaves,  80. 

Legume,  172. 

Lentil,  449. 

Leschenaultia,  198. 

Lianes,  30. 

Liber,  49. 

Ligule,  1 15. 

Ligustrum  vulgare,  466. 

Lilac,  466. 

Lilac,  Corolla  of,  151,  153. 

,,  Bud  of  62. 

Liliaceae,  295. 

Liliales,  295. 

I Lilies,  White,  Group  of,  325. 

| Lilium,  Corolla  of,  152. 
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Lily  of  the  Valley,  215. 

Lily , Bulb  of  37,  326. 

„ Section  of  37. 

,,  Perianth  of  324. 

„ Pistil  cf  324. 

Lime-tree,  87. 

Lime-tree , Inflorescence  of  399- 
„ Leaf  of  87. 

Linaceae,  437- 
Linnaeus,  2 13  et  seq. 

Linnaeus , 214 
Linum  usitatissimum,  437- 
Linum , Calyx  cf,  147- 
Liquorice,  449. 

Ix>bed,  87. 

Ixtculicidal,  174. 

Locust-tree,  449. 

Loganiaceae,  463. 

I.ondon  Pride,  458. 
Loosestrife,  461. 

Loosestrife , Calyx  of  1 48. 

Love  Apple,  470. 

Lucerne,  449. 

Lythracea:,  461. 


Madder,  Ovary  of  l65- 
Magnol,  218. 

Magnol,  219. 

Magnolia  glauca,  407. 

,,  grandiflora,  4 7. 
Magnoliaceae,  407. 

Maize,  298. 

Maize,  Smut  on,  269. 

,,  Starch,  Grains  of,  185. 
Mallow,  396. 

Mallow,  Audrocciumof  1 6c. 

„ Common,  397,  398b 
„ Leaf  of  93. 

Malpighiaceae,  403. 

Malva  crispa,  398. 

„ sylvestris,  396. 
Malvaceae,  396. 

Mai  vales,  391. 

Mamillaria  depkantidens,  491, 
Mandragora  officinalis,  472. 
Mandrake,  472. 

Mangold  Wurzel,  443. 
Mangosteen,  405. 

Mangrove,  474. 

Manna,  276. 

Maple,  101. 


I Maple,  Medullary  rays  oj,  44. 

,,  Samara  of,  1 71. 

,,  Stem,  Section  oj,  51. 
Marcgraviaceae,  405. 

Marsh  Mallow,  398. 

Medicago  sativa,  449. 

Medlar,  455  ; description  of  fruit  of,  455. 
Medulla,  40. 

Medullary  rays,  43. 

„ sheath,  43. 

Meliaceae,  432. 

Melilotus,  449. 

Melon,  381,  382. 

Melon,  K9. 

,,  fibrous  root  op,  5. 

„ male  and  female  flowers  of 
382. 

Menyanthcs  trifoliata,  465. 

Merithal,  102. 

Mesembryaceae,  444. 
Mesembryanthemum  edule,  444. 

„ crystallinum,  444 

,,  tripolium,  4 4 

Mesocarp,  176. 

Mespilus  germanica,  455. 

Meteoric  plants,  1 35. 

Micropyle,  165. 

Mignonette,  391. 

Millet,  Lipytla  of,  115- 
Mimosa  pudica,  104 
Monandria,  215. 

' Monochlamydeous,  1 30. 

] Monocotyledonous,  182. 

■ Monoecious,  130. 

Monotropaceae,  428. 

J Morel,  265. 
i Mosses,  278  et  seq. 

I Moving-plant,  449. 

Mucedo,  259. 

Mucor,  239. 

Mucuna  urens,  449. 

1 Mulberry,  180. 

Mulberry,  179. 

Mushrooms,  261  et  seq. 

Mustard,  390. 

Mustard,  Cruciform  corolla  of,  155. 
Mylitta  australis,  264. 

Myosotis,  Scorpioid  cyme  of  144. 
Myosurus,  Receptacle  of  166. 
Myrospermum  Peruiferum,  449. 

,,  Toluiferum,  449. 

■ Myrsinaceie,  474 
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Narcissales,  294. 

Natural  order,  217. 

>>  system,  222. 
Nectarine,  452. 
Nelumbiacere,  406. 
Nelumbium  sp>eciosum,  406. 
Nepenthes,  82. 

<>  Khasyana,  82. 
Nepenthes,  83. 

Nephelium,  404. 

Nerium  oleander,  462. 
Nettle,  93.  J 

Nettle,  the  {tend,  95. 

r_>>  The  white  dead,  479. 
Nicotiana,  473. 

Nigella , Petal  of,  149. 

Seed  of,  181. 

Nightshade,  Deadly,  470. 
Node,  25. 

None  so  Pretty,  458. 
Norwegian  fjord,  A,  5^. 
Nostoc  verrucosum,  239. 
Aostoc,  Mass  of  239. 

» Necktaet  of,  240. 
Nucleus,  165. 

Nuphar,  406. 

Nupharidae,  406. 

Nux  vomica,  463. 

Nymphaea  alba,  406. 

,,  crerulea,  4061. 

„ edulis,  406. 

M .lotus.  406. 
Nymphaeacem,  406. 
Nymphales,  405. 


Oak,  366  ; stem  of,  29  ; Large-leaved, 
37°;  Live,  370 ; Sessile-cupped, 

369. 

Oak,  Trunk  of,  26. 

,,  Section  of  40. 

,,  Male  catkin  of,  365. 

»>  Female flowers  of,  366. 

„ Fruit  of  366. 

Oat,  140,  296. 

Oat,  Raceme  of,  138. 

,,  The  cultivated,  297. 

Ochnacene,  432. 

Octandria,  215. 

Olacaceae,  41 8. 

Olea  europsea,  465,  466. 

Oleaceae,  465. 


Oleander,  463 ; poisonous  qualities  of 
the,  463. 

Oleander,  96. 

Oleaster,  353. 

Olive,  465  ; preparation  of  the  oil,  466. 
Oncidium,  317. 

Ophrydeae,  314, 

Opium,  416. 

„ Poppy,  416. 

Opposite,  93. 

Orach,  107. 

Orange,  432  el  seq. 

Orange,  Section  of  78,  433. 
Orange-flower  water,  434  et  seq. 
Orchidaceous  flcr.oers,  Form  of,  arr 
Orchidales,  294,  312. 

Orchids,  312;  anomalous  structure  of, 
312  : genera  and  families  of,  313. 
Orchil,  275. 

Orchis,  317. 

,,  maculata,  317. 

>>  mascula,  32a 
Orchis  maculata,  318. 

» Flo -ter  of,  319. 

>>  Pollen  in,  160. 

I _ >»  Tubers  of,  319. 

Or,  his  mascula,  Tnbero- fibrous  root  of  , 9. 

Orobanchaceee,  462,  463. 

Orthotropal,  166. 

Oryza  sativa,  298. 

Oryzese,  298. 

Oscil/atoria  nigrv-viridis,  24a 
Ovary,  163. 

Oxalis,  Closed  leaves  of,  108. 

,,  Section  of  seed  of  184. 

Oxycoccus  palustris,  494. 

Paeon  ia,  415. 

99  Moutan,  415. 

99  officinalis,  415. 

Palm,  stem  of,  29 ; germination  of 
206. 

Palm,  Date,  The,  303. 

Palm-trees,  28,  306. 

Palm,  Stem  of  53,  54,  293. 

Palmaceae,  294,  301. 

Palmales,  294,  301. 

Pandanaceae,  294. 

Pangiacem,  383. 

Pan  i cere,  298. 

Panicle,  136. 

I Pansy,  386. 
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Papaver  bracteatum,  416. 

„ rhoeas,  415. 

,,  somniferum,  410. 
Papavcraceae,  415. 

Papayaceae,  383. 

Papayales,  383. 

Paper  Mulberry,  Branch  of,  05. 
Papilionaceous,  155. 

Pappophoreae,  299. 

Papyrus  antiquorum,  300. 

, , corymbosus,  300. 

Parkia  africana,  450. 

Parsley,  506. 

Parsnip,  505. 

Passifioraceae,  384. 

Pea,  449. 

Pea,  The,  95- 
,,  Legume  of  171. 

,,  Papilionaceous  corollas  of  1 55 
, , Separate  parts  of  corolla  of,  156- 
Peach,  451. 

Peach,  Blossom  oj,  45 1. 

,,  Branch  of,  98. 

,,  Leaves  of,  98. 

,,  Flower,  Stamens  in,  16  5. 
Pear,  Blossoms  of,  453. 

,,  Seed  of,  181. 

Pectine,  175. 

Pedicel,  140. 

Peduncle,  137. 

Pelargonium  inquinans,  441. 

,,  odoratissimum,  441. 

,,  zonale,  441. 

Pellitory,  215. 

Penaeaceae,  461. 

Pentandria,  215. 

Peony,  415. 

Peppers,  443. 

Peranospora , Spores  in,  273. 
Perennial,  29. 

Pericarp,  170. 

Perigynous,  168. 

Periwinkle,  463. 

Periwinkle,  The,  464. 

Persistent,  100. 

Personate,  154. 

Peruvian  bark,  497. 

Petal oid  calyx,  1 jl. 

Petals,  149. 

Petiole,  86. 

Petiolule,  87. 

Phalaridete,  298. 


Phanerogams,  233. 

Phascum,  279. 

Phaseolus  multiflorus,  4.',9- 
Philesiaceas,  331. 

Philydracese,  295. 

Phlox,  159. 

Phytolacceaceai,  443. 

Pimpernel,  476. 

Pinaceae,  334- 

Pine,  Italian  or  Stone,  Co. 

,,  Cone,  180. 

,,  Seed  of,  182. 

Pines,  337. 

Pink,  215. 

Pink,  Corolla  of,  155- 
Pinus  Laricio,  338. 

„ sylvestris,  338. 

Pinus  strobus.  Leaf  of,  334. 

, , sylvestris.  Cone  of,  337- 
„ ,,  Female  inflorescence  of, 

337. 

„ „ Malt  flowers  of,  337. 

Piperaceae,  443. 

Piperales,  443. 

Pistiaceae,  294. 

Pistil,  163. 

Pisum  sativum,  449. 

Pitcher-plants,  364. 

Pitcher -plants,  363. 

Pith,  37- 

Pith,  'Tissues  of,  39. 

„ Cells  of,  39- 
Plane-tree,  360. 

Plantaginaceoe,  476. 

Platanaceas,  353,  359. 

Platanus  orientalis,  359- 
,,  occidentalis,  359. 

Plocaria  compressa,  256. 

Plum,  452. 

Plumbaginaceae,  474 
Plumbago  zeylanica,  474 
Plumule,  183. 

Podostemacete,  432. 

Polemoniaceae,  465. 

Pollen,  157. 

Pollen  grains . emitting  pollen-tubes,  19 1. 
Pollen-tubes,  159,  1 9 1 . 

Pollen-tube, penetrating  nucleus,  197. 
Polyadelphous,  161. 

Polyandria,  215. 

Pftlygamous,  2 1 5. 

Polygonaceae,  443. 
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Polygonum , Ozmle  of,  195. 

Polypetalous,  210. 

Polysepalous,  146. 

Polytrichum,  279;  reproduction  of,  281. 
Polytrichum,  280. 

Pomaceas,  451. 

Pomade,  455. 

Pontederacese,  291;. 

Poplar,  352. 

Poplar,  Bud  of,  62; 

,,  Lombardy,  352. 
p°ppy.  415.416. 

Poppy,  Capsule  of  172,  414. 

>>  Field,  Seed  of,  181. 

,,  The  Opium,  417. 

„ Ovary  of,  165. 

Populus  alba,  352. 

,,  dilatata,  352. 

„ nigra,  352. 

„ tremula,  352. 

Potamogeton,  Embryo  of , 183. 

Potato,  470. 

„ disease,  260. 

,,  Blossom  of  470. 

„ Branches  of  69. 

,,  Plant  and  Tubers,  471,  472. 

,,  Starch,  Grains  of  185. 

Primine,  165. 

Primrose,  475,  476. 

Primrose,  Adventitious  Roots  of,  ii. 

,,  Chinese,  Pistil  of,  164. 

,,  Evening,  159. 

,,  Monoscpalotis,  Calyx  of , 146. 

Primula  veris,  475. 

Primulace*,  474. 

Privet,  466. 

Procumbent  stems,  29. 

Proteaceas,  445. 

Prunus,  452. 

,,  Armeniaca,  452. 

,,  avium,  452. 

,,  cerasus,  452. 
insititia,  452. 

I teris  serru/ata,  Prothallium  of  290. 
Purple  Beech,  371. 

Pyrus  aucuparia,  453. 

» communis,  453,  455. 

,,  malus,  453. 

Pyrus  Malus,  Fruit  of,  454. 

Quercitron,  370. 

Quercus,  366. 
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Quercus /Egilops,  370. 

,,  alba,  370. 

,,  austriaca,  370. 

» cerris,  370. 

1 . coccifera,  369. 

„ hispanica,  370. 

,,  Ilex,  369. 

„ macrophylla,  37 1. 

1,  pedunculata,  369. 

,,  prinus,  370. 

,,  sessilifiora,  369. 

„ sideroxyla,  371. 

,,  Suber,  369. 

„ tinctoria,  370. 

,,  virens,  37a 

Quemales,  364. 

Quince,  453. 

Quincuncial,  97. 

Raceme,  J40. 

Radicle,  or  root,  2. 

Radicle,  183. 

Radish,  390 
Rafflesia  Arnoldi,  130. 

Rafjlesia  Arnoldi,  Flower  of,  127. 
Ranales,  407. 

Ranunculacece,  408. 

Ranunculus,  408. 

ft  acris,  413* 

,,  aquatilis,  84,  413. 

I,  Achanium  of,  171. 

,,  Acris,  413. 

,,  Aquatilis,  86. 

>>  ,,  Leaf  of,  112 

,,  auricomus,  413. 

,,  Flammula,  413. 

,,  glacialis,  408. 

„ Lingua,  413. 

„ repens,  413. 

,,  Thora,  408. 

Raphanus,  390. 

Raspberry,  179. 

Raspberry,  179. 

Receptacle,  129,  167. 

Reseda  odorata,  391. 

Resedacete,  388,  391. 

Respiration,  117. 

Respiration  of  Plants,  1 1 S. 
Rhizogens,  234,  291. 

Rhizome,  31. 

Rhizotomias,  20S. 

Rhododendron,  430,  431. 
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Rhododendron  ponticum,  431. 
Rhodomenia  palmata,  256. 

Rhus  cotinus  coriaria,  436. 

Rhubarb,  Ovule  of,  166. 

Ricciaceae,  278. 

Rice,  298. 

Ricinus,  Stamens  of,  162. 

Robin  ia,  448. 

Robtnia,  Leaf  of , 88. 

,,  pseud-acacia,  447- 
,,  pseud-acacia , Branch  and 

Blower  of,  448. 

Root,  the,  2. 

Root,  Extremity  of,  22. 

Rosa  canina,  207,  456. 

,,  centifolia,  456. 

,,  damascena,  457. 

„ gallica,  456. 

,,  moschata,  457. 

,,  Sabini,  207. 

,,  villosa,  207. 

Rosacea;,  210. 

Rose,  455- 

Rose,  Burnet , Receptacle  in,  167. 

„ Leaf  of,  1x3. 

,,  Red,  Branch  of,  456. 

,,  ,,  Rosaceous  corolla  of  155. 

Rosemary,  480. 

Rose-tangles,  256. 

Rubus,  457. 

„ cassius,  457. 

,,  fruticosus,  457. 

„ idams,  457. 

Rumex,  60. 

Rush,  Flowering,  332. 

Rutaceae,  414. 

Rutales,  431. 

Rye,  Culm  of,  27. 

*age,  445- 

Sage,  Bilabiate  corolla  of,  1 5 3. 

Sage  bud,  Section  of,  62. 

Sago-tree,  301. 

Sagus  Rumphii,  307. 

Sainfoin,  449. 

Salicaceae,  348. 

Salix,  348. 

„ alba,  348. 

,,  alba,  Female  Flower  fo,  351. 
,,  ,,  Male  Flower  of,  351. 

,,  baby  lonica,  348. 

,,  caprea,  348. 


Salix  herbacea,  34  8. 

„ lanata,  348. 

,,  reticulata,  348. 

Samara,  172. 

Sambucus  Ebulus,  501. 

„ nigra,  501. 

Sandal-woods,  5°7- 
Sandbox -tree,  174. 

Sandbox-tree,  Fruit  of  1 73. 
Sanguisorbece,  451,  458. 

Santalaceae,  507. 

Santalum  album,  120,  5°7- 
Sapotaceae,  461. 

Sap-vessels,  41. 

Sap-wood  (alburnum),  40. 

Sarracenia,  Leaves  of,  84. 

Sarsaparilla,  331. 

Saxifraga  umbrosa,  458. 

Saxifrage,  Leaf  of,  88. 

,,  Ovary  of,  167. 

Saxifragaceas,  4^8. 

Saxifragales,  458. 

Scalarifonn  vessels,  56- 
Scales,  59. 

Scarlet  Runner,  449. 

Scholymus,  Leaf  of,  92. 

Scolopendrium,  Prothallium  of,  289. 
Scrophulariacese,  480. 

Sedum  acre,  387. 

Sedum  acre,  387. 

Seed,  the,  170;  vitality  of,  1 8 1 ; requisite 
conditions  for  germination  of,  202. 
Semiamplexicaul,  86. 

Sensitive  Plant,  Leaf  oj,  105. 

Sepal,  146. 

Septicidal,  173. 

Sequoia,  341. 

Sesamum,  4 So. 

Sessile,  86. 

Seta,  281. 

Seville  Orange,  433. 

Shepherd’s  Purse,  136. 

Sherardia  arvensis,  495. 

Sherardia  arvensis,  496. 

Siliqua,  173. 

Simple,  86. 

Slips,  76. 

Smallage,  305. 

Smilaceae,  331. 

Smilax,  331. 

„ aspera,  331. 

Smilax,  Leaf  and  Stalk  of,  332. 
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Smuts,  268. 

Snapdragon,  21 1. 

Snapdragon , Androecium  of,  16 1. 

,,  Corolla  of,  153. 

,,  Flower  of,  481. 

Soapwort,  442. 

Soja  hispida,  449. 

Solanaceoe,  469,  481. 

Solatium,  158. 

Solanum,  473. 

,,  Dulcamara,  47a 
,,  esculentum,  470. 

„ nigrum,  470. 

,,  sodomeum,  471. 

„ tuberosum,  470. 

Solomon's  Seal,  Common,  33. 
Sophora  japonica,  72. 

Sophora  of  Japan,  75. 

“ Sops  in  Wine,”  442. 

Soy,  449. 

Spadix,  136,  145. 

Spanish  Broom,  449. 

Spartium  junceum,  449. 

Spathe,  136,  145. 

Species,  207. 

Spermogonia,  277. 

Sphceroplea,  Reproduction  of,  242. 

„ Spore  of,  244.' 
Sphcerozyga  Berkeleyana,  240. 
Sphagnum,  279. 

Spike,  136,  141. 

Spine,  68. 

Spiraea  Arancus,  458. 

„ Filipendula,  458. 

,,  Ulmaria,  458. 

Spiral  Vessels,  42. 

Sporange,  238. 

Sporangia  of  Ferns,  282. 

Spores,  Sporidia,  281. 

Spurious  dissepiments,  165. 

St.  John's  Wort,  Andraecium  of,  162. 
Stackhousiaceae,  461. 

Stamens,  156. 

Standard,  156. 

,,  Thistle,  48  7. 

Starch,  183. 

Stellaria,  1 8 1. 

Stellatae,  497. 

Stem,  25. 

Sterculiaceae,  392. 

Sticta  | ulmonaria,  275. 

Stic  la  pulmonaria,  270. 


Stigma,  163. 

Stilbaceae,  462. 

Stipule,  1 13. 

Stock  Gillyflower,  21 1 
Stomata,  1 10. 

Stone  Fruit,  176. 

Storax,  462. 

Stork's  Bill,  440. 

Strasburg  turpentine,  33S. 
Strawberry,  1 79. 

Strawberry,  179. 

„ fruit  of,  179. 

Strychnos  nux  vomica,  463. 

Style,  163. 

Styracaceae,  461,  462. 

Styrax  benzoin,  462. 

,,  officinale,  462. 

Subterranean  stems,  31. 

Sub-variety,  207. 

Succulent  stems,  29. 

Sugar-cane,  298. 

Sunflower,  216. 

Superior  ovary,  165. 
Supra-decompound  leaves,  87. 

Sweet  Pea,  449. 

Sycamore,  357. 

1 Sycamore,  Panicle  of,  404 
Symphytum  officinale,  477. 
Symphytum  officinale,  Corolla  of,  152. 
Synantherous,  161. 

Synantherous  stamens,  1 62. 

Tamarind,  450. 

Tamarindus  indicus,  45a 
Tannin,  175. 

Tansy,  216. 

Tares,  449. 

Tetradynamous,  161. 

Tetrandria,  215. 

Thallogens,  234,  236. 

Thallus,  277. 

Theobroma  Cacao,  395. 

Thistle,  216. 

Tilia,  87. 

,,  europaea,  400. 

Tiliaceae,  399. 

Tobacco,  473. 

Tobacco,  Corolla  of,  152. 

,,  Plant,  Floivers  of,  473. 

,,  Seed,  striated,  18 1. 

Tolu,  449. 

Tomato,  472 
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Tonquin  Bean,  449. 

Touch-me-not,  174. 

Toumefort,  208. 

Tournefort,  209. 

Trees,  210. 

Trifolium,  440. 

Triadelphous,  161. 

Triandria,  215- 
Trichomanes , 283. 

Trigonella  ornithopodioides,  106. 
Trilliaceae,  331. 

Tropaolum,  82. 

Truffle,  structure  of,  263,  264. 

Trunks  of  forest  trees,  description  of, 
44- 

Tuber,  69. 

,,  sestivum,  263. 

,,  brumale,  263. 

„ leonis,  263. 

,,  mesentericum,  263. 

,,  melanosporum,  263. 
Tubero-fibrous  roots,  8. 

Tuberous  roots,  8. 

Tubular,  153. 

Tulip , Print  of  1 7 3. 

Tulip-tree,  407. 

,,  Bud  of,  61. 

„ Leaves  of,  113. 

Turnip,  Tankard,  Tap-root  of,  5. 
Turpentine,  338. 

Ulmacese,  461. 

Ulmus  (the  Elm),  461. 

Umbel,  137. 

Umbellales,  502. 

Umbelliferse,  properties  of,  503. 
Unisexual,  129, 

Upas-tree,  353. 

U rceola  elastica,  463. 

Urceolate,  154. 

Urtica  crenulata,  354. 

„ dioica,  354. 

„ urens,  354. 

Urticaceas,  353. 

Urticales,  353. 

Ustilago  Maydis,  269. 

,,  carbo,  26S. 

Vahea  gummifera,  463. 

Valerian,  Pappus  of,  147 
Vallisneria  spiralis,  200. 

Vallisneria  spiralis,  201. 


Vanilla,  12,  320,  321. 

Vanilla,  Adventitious  root  of , 13. 
Vanillaceae,  320. 

Variety,  207. 

Vaucheria  clavata,  248. 

Vauchei'ia,  Antheridium  of,  249. 

,,  Antherozoid  of,  251. 

,,  Spore  of,  247,248,251. 

,,  Transformation  of. 7 247. 

„ Young,  249. 

Vaucherioe,  246. 

Venus’s  Catch-fly,  104. 

Venus's  Catch-fly,  Leaf  of,  84. 

Verbena  officinalis,  140. 

Verbena  officinalis,  Inflorescence  of,  13S. 
Verbenaceae,  476. 

Vemoniaceae,  486. 

Veronica  officinalis,  stem  of,  29. 
Veronica  officinalis,  Stem  of,  31. 

Vervain  (Verbena  officinalis),  140. 
Vessels,  43. 

Vetches,  449. 

Villarsia  nymphaeoides,  465. 

Vinca  minor,  463. 

Vine,  geographical  distribution  of,  421, 
„ fungus,  270. 

Vine,  Andrcecium  of,  160. 

,,  Flower  of,  423. 

,,  Raceme  of,  142. 

Viola  odorata,  386. 

„ tricolor,  386. 

Violacese,  384,  385. 

Violates,  383. 

Violet,  385. 

Violet,  The  Siveet,  3S6. 

Volubile,  30. 

Wallflower,  388. 

Wallflower,  The,  389. 

,,  Androecium  of,  161. 

,,  Flower  of  , 151. 

„ Petal  of,  150. 

Walnut,  376,  379. 

Walnut,  Male  Calkin  of,  376- 
Water  Beans,  406. 

,,  Caltrops,  91. 

,,  Crowfoot,  413. 

,,  . Hemlock,  505. 

,,  /.  Lily,  1 12,  406. 

* Weeping  Ash,  469. 

,,  Willow,  72. 

Wheat,  183. 
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Wheat,  159. 

,,  Bunted  Grain  of,  266. 

,,  Bunt  on,  266. 

„ Caryopsis  of,  171,  183,  297. 

,,  Compound  Spike  of,  143. 

,,  Starch,  Grains  of , 184. 

Whin,  449. 

White  D^ad  Nettle,  478. 

» poppy,  416. 

„ Willow,  348. 

Whorled,  93. 

Whortleberry,  494. 

Wild  Service,  Corym  '■  of,  140. 
Willows,  the  seed  of,'  181. 

Willow,  Female  Catkin  of,  139,  351. 

” v ” *39’  35 *• 

Pollard , 57. 

Weeping,  74. 
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ff 


\\  ine,  the  process  of  making,  4 24 
et  seq. 

Winter  Cherry,  473. 

,,  Hellebore,  136. 

Woad,  391. 

Wood,  40. 

Wood,  Archangel,  504. 

,,  Crowfoot,  413. 

,,  Sorrel,  438. 

,,  Strawberries,  457. 

Woodbine,  502. 

Woody  fibre,  41. 

„ Nightshade,  470. 

Wood  Fibres,  Magnified,  41. 

Wood  Vessels,  42. 

Wormwood,  216. 

Ypw.  333,  34? 
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